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FURTHER EXPERIENCE WITH: SULFATHIAZOLE EMULSION* 


By DouGLas ACKMAN, M.D.C.M., F-R.C.8.(C) AND GORDON WILSON, M.D. 
Montreal 


N the March, 1942, issue of this Journal the 

authors: published their experience with an 
oil in water emulsion of sulfathiazole (M.G.H. 
formula). They thus introduced a new method 
of topical use of sulfonamides in an old and 
well-established ‘‘curtain drainage’? medium. A 
wide range of application was discussed and a 
few illustrative cases were described. Since the 
first publication a large number (several hun- 
dred) of these cases have been treated and con- 
siderable experience has in consequence been 
gained. In a general way it may be fairly 
stated that this has only led to increased con- 
fidence in the principles and practice of the 
method. Moreover, wider fields of application 
have been discovered, some of these in special 
branches of surgery not previously explored. 
With additional experience has come additional 
knowledge of the technique, as well as informa- 
tion concerning the emulsion and the results of 
treatment. In addition, several details only 
tentatively referred to in our previous paper 
have received confirmation. 

The reasons for the choice of formula have 
already been stated in the first report. Never- 
theless, we have continued to experiment with 
the emulsion in its present form, as well as 
modifications of its base and of the sulfonamide 
content. Our investigations have been made 
both clinically and in the laboratory. Some of 
them have resulted from suggestions from others 
for which we are duly grateful. Consequently, 
the emulsion has undergone severe and critical 
scrutiny. In general, it should be stated that 
we have been quite satisfied to let the present 
formula stand unaltered as the basie sulfon- 
amide emulsion. However, as will be demon- 
strated throughout this paper, certain modifica- 


* From the Montreal General Hospital and McGill 
University. 





tions or adaptations may be advantageous or 
even necessary in specific cases. These excep- 
tional instances have served rather to emphasize 
the usefulness and elasticity of the basie prin- 
ciples involved. It is a fact that our experience 
has only served to confirm those principles. The 
scope of this paper does not permit description 
of the details of our recent investigations, but 
it is desirable to summarize the results briefly. 


ESTIMATION OF LOCAL TISSUE CONCENTRATIONS 
oF SULFATHIAZOLE 


To determine the rate of delivery of sulfa- 
thiazole from an emulsion pack, and the local 
tissue concentration of the drug, an amount of 
emulsion equivalent to the maximum so far used 
in clinical work for curtain drainage was packed 
with gauze into the normal gluteal muscle of 
rabbits.* The wound was sutured. After 24 
hours the wound was reopened, the muscle 
biopsied, and the specimen washed in running 
water and blotted. A concentration of 100 mgm, 
per cent was found to-be present. Similarly 
after 48 hours the concentration was estimated 
and found to be 64 mgm. per cent. 

In clinical eases, ecarbunecles and abscesses 
were packed with three to four ounces of the 
emulsion, and tissue 4 mm. in depth was re- 
moved from the wall after 24, 48 and 72 hours 
and analyzed. The results averaged 143, 82, 
and 45 mgm. per cent respectively. These 
analyses prove the satisfactory delivery, and 
high local concentration, of the sulfonamide from 
the emulsion for at least 72 hours. These 
analyses are being continued for longer periods 
of time. The concentrations are not strikingly 
high, not as high for instance as found experi- 





* Eight ounces of the emulsion containing 11.2 gm. 
of sulfathiazole has been the maximum for adults so 
far used, each ounce containing 1.4 gm. 
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mentally where large packs of pure crystals are 
used (Reed,® Hawkins’’), but they are adequate, 
and very much greater than can be obtained by 
oral administration. , 

In contrast to the above-mentioned acute 
cases, similar tissue analyses from the base of 
old indurated granulating wounds showed the 
low concentrations of 1 to 1.7 mgm. per cent 
after 24 hours. It is not fair to assume from 
these very different findings that the usefulness 
of the sulfonamide emulsion is lost, since at least 
surface contamination is continually inhibited 
in the more chronic lesions. 


BLoop CONCENTRATIONS FROM THIS TOPICAL 
METHOD 

Equivalent amounts of the emulsion were in- 
jected subcutaneously into 6 rats. These were 
then killed at hourly intervals and blood esti- 
mations done. The highest concentration oc- 
curred, at the end of the first hour, being 12 
mgm, per cent. At the second hour the blood 
showed only a trace, and-thereafter was too low 
to be estimated. 

In 4 clinical cases (2 appendix abscesses, a 
general peritonitis and a subdiaphragmatie ab- 
scess) where amounts of the emulsion containing 
10 gm. of sulfathiazole were packed into the 
abdomen for curtain drainage, the blood levels 
were taken hourly for the first three hours and 
again at 12 and 24 hours. The results corres- 
ponded in general with the laboratory findings, 
in that the highest levels were in the first three- 
hour period, at the end of which they had fallen 
sharply, while at 12 and 24 hours not more than 
a trace was evident. The figures in the three- 
hour period averaged 3.2 mgm. per cent down 
to 1.3 mgm. per cent. Similar levels were carried 
out on two 20 per cent burn cases with the 
average of 3 mgm. per cent down to 2.1-mgm. 
per cent in 3 hours, while they were never more 
than 1.3 mgm. per cent after 24 hours. The 
explanation of the more prolonged level may be 
found in the larger absorbing surface. Other- 
wise it is not clear, as the total amount of sulfa- 
thiazole used was never as great as in the 
abdominal cases. 

None of these clinical cases received oral or 
intravenous sulfonamide therapy during the test 
periods. It should be stated here that we have 
never found a blood level higher than 3.2 mgm. 
per cent following the topical use of an amount 
of emulsion containing 10 gm. of sulfathiazole. 

The stability of the emulsion in extremes of 
climate has been tested and found to be quite 


satisfactory in both frigid and tropical tempera- 
tures. This is a matter of prime importance 
from the practical standpoint of shipment. 

Sterility tests have been carried out regularly 
in the Montreal General Hospital, as well as at 
other laboratories and have been found unfail- 
ingly negative. A tendency to yellowish surface 
discoloration of the preparation on standing for 
some weeks, and even days, has been investigated, 
and has been found to be due to a minor degree 
of surface oxidation of triethanolamine from ex- 
posure to air. This does not affect the potency 
of the preparation. It has been observed also 
in saline and water suspensions to an even 
greater extent, without altering their effective- 
ness. Although harmless, we realize that is an 
undesirable condition and are endeavouring to 
prevent it. 

It should be emphasized here that in the 
preparation of the emulsion a good colloid mill 
is essential. When otherwise made, as by hand, 
its stability is impaired. 

A supply of microcrystals of sulfathiazole has 
been made available. A 5 per cent emulsion 
containing these instead of the ordinary macro- 
crystalline material is being tried out clinically. 
Our results are so far indeterminate. 


BACTERIOLOGY 


Before giving our own results, it is necessary 
to review the general bacteriological results in 
relation to sulfonamide therapy. Although 
organisms may be recovered frequently from 
infections under topical treatment with sul- 
fonamides, their presence does not necessarily 
represent active infection. It is now recognized 
that this characteristic occurs even in most 
successful clinical cases. It may therefore be 
inferred that infection is controlled and the 
organisms although present are not active. A 
corollary to this, in all such local sulfonamide 
treatment, is that results must be judged clini- 
eally. It may be added that experience indicates 
the necessity for prolonging topical therapy to 
a point which allows a good margin of safety. 
When cultures are negative, generally speaking, 
it may at least be inferred that apart from the 
human error, the organisms have been rendered 
harmless and destroyed by phagocytosis. 

Our own bacteriological results have occurred 
in infections caused by B. streptococcus hemo- 
lyticus, pneumococcus, B. coli and B. pyocyaneus. 
They were poorest with the staphylococcus 
pyogenes, as is the general experience. In one 


debilitated burn ease a hemolytic staphylococcus 
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was not controlled until powdered sulfathiazole 
was applied daily, supplemented by the emulsion 
dressings for several days. Since this experi- 
ence we have thought it wise to commend this 
technique as a routine for burned surfaces. On 
the other hand, this reinforcing technique has 
not been found essential in other clinical condi- 
tions, not even in earbuncles. It is interesting 
to note in this connection that impetigo yields 
readily to emulsion dressing. 

We have had no experience so far with severe 
anaerobic infections, such as gas gangrene. One 
Meleney type of chronic leg ulcer, however, 
gave a highly successful result. 

Saprophytie organisms are well controlled, and 
this is borne out by the relative freedom from 
odour in even long dressings up to two weeks. 
This corresponds with the similar results ob- 
tained when B.I.P.P. and liquid paraffin pack- 
ing have been used for curtain drainage. Final- 
ly, it may be fairly stated that secondary infec- 
tion has been eliminated to the extent that it 
may be said not to have oceurred. 


OBSERVATIONS ON CURTAIN DRAINAGE WITH THE 
EMULSION Pack 


We have been asked so frequently to explain 
what is meant by ‘‘ecurtain drainage’’ that we 
are at some pains to again comment on it and 
repeat references previously mentioned. The 
principle is an old one and was discussed thor- 
oughly by Morrison? in 1918. It has been re- 
ferred to frequently in the literature since then 
and particularly by Gurd and McKim,* who 
gave it this apt name. It is quite true that 
although it is an accepted and highly successful 
practice commonly used by surgeons, the details 
of how the practice operates have never been 
entirely explained. It has been discussed by 
physiologists, chemists, and physicists, as well 
as clinicians, and yet much remains to be under- 
stood. An interface action between the surface 
of the emulsion pack and the tissue surface 
offers material for speculation in the electro- 
physico-chemical field. This would be problem 
enough, without including the still incompletely 
understood specific sulfonamide effect on infec- 
tions. Again there is the drainage effect of the 
gauze itself, and the interface drainage outwards 
towards the body surface. Finally to be ex- 
plained is the pressure effect of the pack on the 
tissues, and this brings to mind the arguments 
about the action of pressure dressings in general 
and the closed plaster technique in particular. 

Without presuming too much, the following 
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explanation is suggested for sulfathiazole emul- 
sion curtain drainage. First let us_ briefly 
review the technique. The cavity being thor- 
oughly cleaned out with instruments and swabs, 
either dry or well wrung out, the depths and 
interstices are quite tightly packed with gauze 
strips of suitable width, thoroughly impregnated 
with the emulsion, in layer fashion, so that as 
the surface is approached, the packing is less 
tight and does not act as a cork. The whole 
area is then covered with a gauze dressing, 
either dry or emulsion impregnated as desired. 
The surface dressing may be changed daily or 
left longer, but the packing is not removed for 
periods varying from 3 days to 3 weeks. The 
ordinary redressing time of 3 to 4 days is based 
on the experimental observations of decreasing 
tissue concentration at this period, but in actual 
practice more prolonged periods under closed 
plaster technique have proved highly successful. 

Now the emulsion is an oil in water one, with 
the sulfonamide in the water phase. It is appar- 
ent that a 5 per cent sulfathiazole emulsion which 
contains 24 per cent water has a much higher 
(25 per cent) concentration of sulfonamide in 
the water. Since sulfathiazole is soluble to the 
extent of only 0.071 per cent in water a con- 
stant saturated solution is readily maintained.* 
This mixes with the body fluids (serum) to be- 
come absorbed finally as sodium sulfathiazole. 
In the meantime the specific sulfonamide effect 
of combining with or neutralizing the catalytic 
enzymes necessary for the growth and reproduc- 
tion of the bacteria goes on. The ‘‘starved’’ 
bacteria failing to multiply, may become vegeta- 
tive, and are destroyed by the leucocytes and 
other phagocytic cells. The constant delivery 
of the sulfonamide from the emulsion maintains 
a high local tissue concentration around the 


- packed area and makes for a continuous action. 


The effect of the tight packing is to keep down 
the local edema and although the blood supply 
is maintained, lymph drainage is slowed as in 
any pressure dressings. The oily surface of the 
pack acts to shed off secretions as explained by 
Gurd and McKim, and this promotes drainage at 
the interface towards the surface. There is also 
some absorption of exudate by the packing gauze. 


CLINICAL RESULTS OF CURTAIN DRAINAGE WITH 
SULFATHIAZOLE EMULSION 


Many hundreds of eases have now been treated 
by this method in the Montreal General Hos- 


* This is facilitated by the Triethanolamine. 
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pital. These are best discussed under general 
headings with a few illustrative cases, 

Appendix abscesses.—Four cases, the follow- 
ing being typical. 


M.W., a female aged 38 was operated upon on the 
fourth day following onset. Using a lower abdomen 
transverse incision, a large well walled-off abscess was 
found lying in the iliac fossa. The necrotic perforated 
appendix was in it and was removed, the stump being 
inverted. Considerable foul-smelling pus yielding B. cols 
was evacuated and the cavity packed with 4 inch 
gauze packing impregnated with the emulsion. The 
wound having been well wiped with the emulsion 
before opening the abdomen, was closed except for 
the lateral extremity left open for the gauze. Post- 
operative recovery was without incident and remark- 
ably little discomfort. Very little discharge from the 
wound occurred and was odourless. On the 6th day 
the packing was removed without anesthesia and the 
wound was clean and healthy, even the gauze tract. 
No suturing was done and primary healing permitted 
mobilization after removal of stay sutures on the 11th 
day. The patient left the hospital on the 16th day, 
the wound completely healed. 

The technique employed for this and the following 
two abdominal cases, both as to transverse incision 
and as to packing of the abdomen, was that which 
has been described by Gurd.4, 5 


Ruptured appendix with generalized peritoni- 
tis—Two cases. 


J.C., a male, aged 42, was admitted 36 hours after 
the acute onset with evident generalized peritonitis. 
A sub-umbilical transverse incision opened the ab- 
domen to reveal generalized foul-smelling exudate of 
which a litre was suctioned off. Culture showed B. coli. 
The gangrenous, free-lying appendix was removed and 
the stump inverted. After abdominal toilette 3 large 
4 inch packs of the emulsion impregnated gauze were 
placed (1) in the pelvis; (2) lateral to and below the 
cecum; (3) filling the gap over the cecum into the 
wound between 1 and 2. After the medial half of 
the wound was closed tne three ends were brought 
out through the wound laterally, pack (3) being used 
to fill the unclosed gap. Post-operative recovery was 
uneventful, except for moderate distension relieved 
by the Levine tube tor 3 days. The discharge from 
the wound was only moderate and the foul smell was 
missing 12 hours after operation. On the 8th day, 
under anesthesia, the packs were removed and a de- 
layed primary suture of a very clean wound was done. 
Primary healing occurred, though a small amount of 
thin serum exuded from the lateral end of the wound 
for 5 days. The patient was allowed up on the 16th 
day and discharged on the 21st day, the wound being 
entirely healed. The first packing contained 7 ounces 
of the emulsion (approximately 10 gm. of sulfathiazole). 


Subdiaphragmatic abscess.—One case. 


Eight days after the rupture of a duodenal ulcer, 
this 34-year old male was admitted to hospital, greatly 
distended, very dehydrated and in a serious condition. 
After pre-operative saline intravenous treatment and 
a 500 e¢.c. transfusion, the abdomen was opened by 
a transverse incision above the umbilicus. Cdematous 
matted adhesions prevented direct examination of the 
duodenum and had apparently efficiently sealed off 
the perforation. Exploration laterally broke into a 
huge subdiaphragmatic abscess, from which free gas 
bubbled and 2 litres of very foul-smelling thick pus 
and fibrin clots were removed. Culture revealed B. 
hemolytic streptococcus and B. coli. Cavity was entirely 
lateral to and above the liver. Three large emulsion 
impregnated packs 4 inches in width were used and the 
medial half of the wound closed. Post-operative re- 
covery was remarkably uneventful, the Levine tube 


- pital with a fever of 102° in a very toxic state. 
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caring for the distension. There was considerable 
discharge from the wound without appreciable odour 
from the first day or two. On the 6th day under 
general anesthesia the packs were removed and re- 
placed by one similar pack and the greater part of the 
granulating wound closed. On the 12th day this pack 
was removed under sedation only and an emulsion 
impregnated wick used to keep the shrinking cavity 
draining. This was removed on the 17th day and 
the clean granulating small residual wound in the 
abdominal wall sutured on the 22nd day. The patient 
was allowed up on the 29th day, the wound being 
healed. A barium drink confirmed the presence of 
the duodenal ulcer and the patient was discharged on 
the 34th day for further dietary treatment and 
observation. 


Carbuncles.—Nine eases have been treated, all 
with equally satisfactory results. The following 
case is typical. 


H.S., male, aged 54 with a large (9 cm. in diameter) 
5-day old carbuncle on the neck was admitted to hos- 
The 
urine contained no sugar but the blood sugar was 
0.135 mgm. per cent. Under cyclopropane anesthesia 
the carbuncle was incised crucially and the flaps 
undercut to the edges. Culture showed Staph. pyogenes 
aureus. It was packed with 2 inch sulfathiazole emul- 
sion gauze and dressed. The patient refused all seda- 
tives during the post-operative period, stating that he 
had no pain. The outer dressings, which are so often 
soggy with hemorrhagic discharge in the first 24 hours, 
needed no reinforcement or change and were left for 
48 hours, before the first dressing. On the 4th day 
the pack was removed and replaced without discom- 
fort. The old pack was soft and moist, and the 
necrotic material commonly found was almost com- 
pletely liquefied and came away with it. The base 
of the carbuncle was clean granulating tissue and did 
not bleed. The flaps had no edema, were quite soft 
and there was no persistent surrounding induration. 
Culture was feebly positive. The mobility of the neck 
was noteworthy at this stage. The second pack was 
removed on the 8th day when healing was so ad- 
vanced that only a surface dressing with the emulsion 
was necessary. The patient was discharged the same 
day. By the 16th day a small dry dressing was suffi- 
cient and this was removed entirely on the 20th day, 
the wound being entirely healed. Oral sulfonamide 
was not used at any time, nor was insulin given. 


Acute and chronic osteomyelitis—Four cases, 
one acute and three chronic. 

These cases were all treated by excision of 
necrotic bone, guttering and packing with tight- 
ly placed emulsion gauze and closed unpadded 


plaster technique (Gurd,* Trueta’). The post- 
operative course was uneventful in each case 
and the absence of pain fever and reaction note- 
worthy. Redressings have varied from 2 to 3 
weeks, during which time the absence of odour 
has been most welcome to all concerned. Heal- 
ing in all four cases has been rapid and the 
only noteworthy incident was the development 
of a hypersensitive drug rash in one ease in the 
9th week. This was overcome and ‘the treat- 
ment continued by using a 5 per cent sulfa- 
diazine emulsion. It is felt that the use of a 
sulfonamide emulsion forms a useful contribu- 
tion to the closed plaster treatment. 
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Hand infections including thenar and palmar 
abscesses—A large number of hand abscesses 
have been treated by this method with success 
equal to the case described in our first paper. 
It is felt that in this field of surgery the method 
has been most successful, in elimination of in- 
fections, lack of pain, and rapid healing with 
minimum disability. 

Compound fracture with much tissue destruc- 
tion.—Only one case of a long bone, a tibia, has 
been so treated as above-mentioned, using the 
closed plaster technique (Gurd’). Infection did 
not occur and the wound healed by granulation. 
The patient is still under treatment and bone 
healing is progressing at a normal satisfactory 
rate. Several compound fractures of the hand, 
ete. have shown very good results. 

Open amputations.—The method has been re- 
markably successful in many small bone and 
two traumatic lower leg amputations at the site of 
election. In the two latter cases the closed plas- 
ter fixation was used and felt to be most advan- 
tageous. Both men had prostheses at two months. 
The men were at work during the 3rd month. 
Ulcer cruris (Meleney type). 


M.C., a stout female, aged 55, had suffered from 
recurring ulcers around both ankles for 15 years. The 
left had been healed for several years. On the right 
ulceration had persisted for the past five years with 
marked edema and brawny induration extending half- 
way up the leg. The ulcer was the size of a 50-cent 
piece with cartilaginous edges and a dirty necrotic 
base. There had never been any varicose veins. 
Culture yielded a micro-aerophilic hemolytic strepto- 
coccus. The Wassermann was negative and the blood 
sugar normal. Under bed rest and emulsion dressings 
healing was so rapid that the patient was mobilized 
and allowed to leave the hospital with an emulsion 
dressing under elastoplast on the 9th day. At this 
time the ulcer was the size of a small one-cent piece 
with little marginal induration, and a clean base. 
Dressings were changed weekly thereafter, the ulcer 
was completely healed on the 41st day. 


Skin graftmg of all kinds.—Referred to in 
section on burns, 

Large and small infected wounds.—Both trau- 
matic and operative. These included one large 
thoracic wound following a cautery lobectomy. 

Minor surgery.—A large number of furunceles, 
abscesses, large and small, other minor surgery 
in general in our Out-Patient Department. 

The results of treatment in 87 operative 
gynecological cases were reported in some detail 
by one of us (Wilson') in our first report. A 
very large number of additional cases have since 
been added to the series with equally satisfactory 
results. 

Emulsion packing has been used in the oto- 
laryngological department in a number of opera- 
tions including radical mastoidectomy, and sinus 
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operations. The results briefly stated have 
shown particularly rapid healing without excep- 
tion and have been excellent. 

The Ophthalmological Department has also 
had considerable experience with the emulsion 
and is enthusiastic in its use as a packing fol- 
lowing ablation of the eye. It is also a useful 
substitute in blepharitis, in burns and other- 
wise (see Burns section). 


BuRNS 


Local treatment of critical areas and infec- 
tions.—About 100 major and minor burns of 
second and third degree have been treated in 
the hospital wards and outdoor department with- 
out any evidence of general infection or sepsis. 
Moreover, in only one ease did local infection 
(hemolytic staphylococcus) impede healing. As 
a result of the absence of infection the average 
healing time has been hastened. For instance, 
the second degree burns were discharged com- 
pletely healed in from 12 to 14 days on the 
average. In third degree burns the absence of 
infection promoted healthy granulation and 
early healing with or without skin grafting. 

Included in this series were nine cases in 
which infection had already occurred from 
neglect or delay. These were treated exactly 
as the others and on the fourth day showed 
clean areas which healed quite as rapidly as 
the average. The treatment is recommended for 
all burns on critical areas. 

Emulsion technique for burned surfaces. 


1, Clean the burned area mechanically (preferably 
without anesthesia, using morphine sedation). 

2. Lavage gently with sterile saline. 

3. Spray on powder* until a good ‘‘frosting’’ is 
present. 

4. Apply single layers of emulsion impregnated 
strips of finely meshed, sterile gauze of 1 to 2 mm. 
curtain mesh (sulfa-mesh). These strips may be cut 
to size and impregnated at the time of dressing or 
they may be previously sterilized and prepared in 
containers of various sizes. 

5. Over the strips apply ordinary gauze dressings (not 
too thick) thoroughly impregnated with the emulsion. 

6. In early stages particularly, reinforce with dry 
absorbent material (cotton, cellu-cotton, ordinary 
cotton waste, etc.) with or without pressure bandage. 

7. Bandage, or use porous mitten mask or towel. 

Adequate splinting with moulded plaster strips or 
other padded material for the extremities. 

It is important to recall here that it has been shown 
clinically that this type of dressing with or without 
pressure bandage and splint provides for only minimal 
decrease in serum loss. 


* Although not essential for first dressing, or even 
later, it has been found useful in redressing some 
eases, to spray on sterile sulfathiazole powder from 
a nebulizer or shaker before applying ‘‘sulfa-mesh’’. 
The sulfonamide powder may be varied according to 
the presence of any persisting organisms on surface, 
i.e., sulfapyridine for bacillus proteus. (This may also 
be used in other types of cases with equal advantage). 
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The time of the first redressing is decided by 
the condition of the dressing, 2.¢., whether there 
is much serum loss or whether further cleaning 
is desirable. It may therefore vary from one to 
seven days, generally more frequently in the 
first week. From laboratory and clinical experi- 
ences in local tissue ¢oncentration, and because 
the staphylococcus is so frequently involved, it 
is considered advisable to make five days the 
time limit for changing burn dressings in deep 
second and third degree burns. 

The dressing has an immediate and continued 
local anesthetic effect. This decreases shock and 
minimizes the necessity for sedatives. The ex- 
planation is not known, but the effect has been 
noted by many other observers with sulfona- 
mides. It has been suggested that it is due to 
the molecular similarity of sulfonamides to 
benzoeaine. 

The dressings are comfortable, soft and pliable 
and do not themselves appreciably restrict joint 
movement. This makes the treatment satis- 
factory across joint flexures and around body 
orifices (all critical areas). It should also be 
noted that the emulsion is innocuous to the 
conjunctiva, an advantage in face dressings. It 
may be noted that on change of dressing there 
is no crusting and the débris largely comes away 
with the dressing leaving a relatively clean 
surface without discoloration. This permits 
inspection and adequate estimation of the condi- 
tion of the area. Serum loss with this method 
though not decreased is not excessive. 

Because healing is hastened early skin graft- 
ing is encouraged. To quote Dr. John Gerrie, 
plastic surgeon on our staff recently returned 
from two years’ experience in Britain: 

‘*We look for a suitable burn dressing usable 
from the start, especially on the face, around 
orifices, on extremities and across‘flexures. Such 


a dressing should be comfortable, control infec-. 


tion, be easily applied and removed and promote 
a suitable site for skin grafting. The M.G.H. 
emulsion has the desirable features for such a 
dressing. It is anesthetic to a degree and con- 
trols infection. It is easily applied, comfortable 
and easily removed and promotes a beautiful, 
clean granulating surface for skin grafting.’’ 
The emulsion dressing has been applied 
directly over both Riverdin and Thiersch grafts, 
all of which have thrived. There has been little 
exudate, no infection and no odour. This offers 
convincing evidence against any local tissue 
toxicity from sulfathiazole. On the contrary, 
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the reverse appear to be true, since the grafts do 
remarkably well. This may be accounted for 
by the absence of infection. It has also been 
used on donor areas with equally satisfactory 
results. It is perhaps of some interest to state 
that the method has been used in three frost-bite 
cases with vesication, The results were entirely 
satisfactory and the anesthetic effect was wel- 
comed by the patient. 

It should be pointed out that the use of the 
emulsion as a burn dressing is not intended to 
replace tannie acid or other eschar protective 
coverings necessary to prevent serum loss in 
large surface burns on the torso. On critical 
areas, however, where the problem of the pre- 
vention of contractures and disability precludes 
the use of the eschar method, these dressings are 
indicated, as they do not inhibit movement, are 
relatively painless and may be changed readily 
with minimal bleeding. 


Certain practical points over and above the 
bacteriostatic effect deserve emphasis. These 
dressings provide an efficient continuous treat- 
ment throughout from the emergency dressing 
to the completion of healing with or without 
skin grafting. Moreover, the simplicity of the 


method makes it unnecessary to have special 
equipment or expert attendants, while there is 
an economy of nursing, dressings, clothing, linen 


and medical care. The lack of odour and clean- 
liness of the dressing is a great advantage to 
patient, nurse, doctor and hospital. The cost of 
the preparation is relatively small and the 
materials are available even under present re- 
strictions, Should triethanolamine become im- 
possible to obtain equally useful substitutes are 
available. The dressings are comfortable, being 
anesthetic to a considerable extent, are soft and 
do not splint joints. To sum up finally, the 
healing of burns is hastened by bacteriostasis, 
separation of the necrotic surface is accelerated 
by the softening effect, granulation tissue is 
stimulated and thus the recovery period is 


“shortened, whether grafting be necessary or not. 


N.B.—Recent experience with the emulsion 
dressings for burned ‘‘critical areas’’ has shown 
that the technique described herein may be 
satisfactorily used with pressure dressings. 


The authors wish to express their thanks to Drs. 
Gurd, Campbell, Hodge, Ramsey and Fowler for their 
helpful co-operation, and to Mr. Frank Zahalan for 
his continued valuable assistance. Thanks are also 
due to Charles E. Frosst & Co., in particular, Dr. E. 
Lozinsky, to the Ciba Co. and Smith, Kline & French 
Laboratories, Philadelphia, for material and other most 
useful help. 
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THE USE OF SULFATHIAZOLE WITH PRIMARY MASTOID WOUND CLOSURE* 


By FRANK W. SHAVER, M.D. 


a Montreal 


AFTER the usual so-called ‘‘simple’’ mastoid- 
ectomy with partial closure and healing by 
granulation begins a long, trying convalescence. 
The words of Jones,! ‘‘From the patient’s view- 
point, the convalescent period overshadows the 
oblivion of the actual operation’’, are not ex- 
aggerated. Considerable local pain and head- 
ache is usually present, while, for four or five 
days, the patient experiences great difficulty in 
moving the head. The first dressings with re- 
packing are quite painful and often necessitate 
an anesthetic. The granulating mastoid wound 
frequently discharges for three to six weeks. In 
a series of 50 cases reported by Kreutz and 
Witter? the post-auricular wound averaged 28.5 
days of dressings. Debilitated infants and chil- 
dren often require several months to heal. One 
may add to this the poor cosmetic results in 
some eases with a deeply depressed scar and the 
occasional permanent fistula. In some instances 
the middle ear never entirely ceases discharging. 
There is no doubt that new infection is often 
_ introduced into the mastoid cavity with these 
dressings, tending to prolong the process of 
healing. 

In the past many different kinds of antiseptics 
and methods of dressing have been tried to 
hasten mastoid closure, with indifferent results. 
In 1906 Blake*® introduced the ‘‘blood clot’’ 
operation in which the mastoid cavity, after 
having been allowed to fill up with blood, was 
completely closed without drainage. He and 
other otologists claimed a high percentage of 
primary union. However, this procedure has 
been abandoned, since most mastoid wounds 
treated in this manner subsequently break down. 

Sinee the introduction of the sulfonamides 
into medicine, many articles have appeared in 
the literature testifying to the excellent results 


* From the Oto-Laryngology Services of the Montreal 
General Hospital and the Montreal Children’s Hospital. 





obtained by their local use both in clean and 
infected wounds. Diveley and Harrington‘ used 
sulfathiazole crystals in both acute and chronic 
osteomyelitis with good results. In mastoid 
wounds the local use of sulfathiazole was first 
suggested by Osgood.° Using sulfathiazole im- 
pregnated gauze packing, Guerry and Putney® 
averaged 14.9 days necessary for mastoid healing 
in 20 cases, as compared with 31.6 days in 20 
controls dressed in the usual manner, DeWeese 
(quoted by Maxwell’) performed 10 mastoid- 
ectomies, filling each wound with sulfathiazole 
powder and inserting a gauze drain. Cultures 
from these wounds remained negative for strep- 
tococei until after the first dressing was done 
on the fourth or fifth day. Then streptococci 
and staphylococci began to appear in all the 
wounds, It may be noted that all such re- 
dressings were done without the reinsertion of 
sulfathiazole. Maxwell has suggested that the 
wounds were re-infected in dressing in spite of 
the aseptic technique used. 


Livingston® was the first to introduce local 
sulfonamide implantation in mastoid wounds 
with complete closure. Sulfanilamide or sulfa- 
thiazole powder was used, followed by the use 
of the drug orally in some cases. His results 
were excellent. Of 13 cases, 11 healed by pri- 
mary intention, one had some further serous 
discharge after primary union had taken place, 
while only in one case did breaking down of 
the wound occur with a moderate amount of 
purulent discharge. A dry middle ear resulted 
in every case. In commenting upon these cases, 
Maxwell’ expressed the opinion that primary 
suture of the complete mastoid wound is not an 
entirely safe procedure since small infected cells 
may remain after any well-done mastoidectomy. 

In this report a series of 16 simple mastoid- 
ectomies is presented, in which sulfathiazole 
erystals were implanted in the mastoid cavity 
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followed by complete wound closure. These 
cases represent all the mastoid operations done 
by this method at the Montreal General Hos- 
pital and the Montreal Children’s Hospital in 
the first four months of this year. 


PROCEDURE 


In each case the mastoidectomy was done in 
the usual manner. After all débris had been 
removed from the wound, sterile sulfathiazole 
crystals were placed in all parts of the eavity 
and the wound edges were completely sutured 
together. Care was taken to disperse the powder 
evenly throughout the wound, to obviate clump- 
ing. The amounts used varied from one gram 
in infants to 8 grams in adults. In most cases 
after operation sulfathiazole was given by mouth 
in moderate doses. However, in view of the 
high concentration of the drug developed in the 
immediate vicinity of the wound, this latter 
procedure would appear to be unnecessary. In 
those eases in which it was not used little dif- 
ference in the post-operative course was ob- 
served. Sutures were left in until about the 
ninth day, since premature removal in several 
eases had resulted in slight separation of the 
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skin edges. In 3 eases which had chronic sup- 
purative otitis media sulfathiazole powder was 
insufflated into the middle ear cavities every 
two or three days post-operatively. 


CLINICAL ANALYSIS 


In all 16 mastoidectomies were performed in 
14 cases, and of these 2 were in adults and 12 
were children. Bilateral involvement was pres- 
ent in 2 of the children. The children ranged 
in age from 5 months to 14 years. Eight of the 
10 acute cases had a sub-periosteal abscess. 
Three others bordered on chronicity, having had 
aural discharge for about 3 months. The re- 
maining 3 had chronic ears of 5 to 10 years’ 
duration, one with an acute exacerbation. These 
ears showed total drum destruction with little 
middle-ear involvement, and were thought suit- 
able for simple mastoidectomy. In 6 instances 
the dura was exposed either by necrosis or by 
surgical removal of softened bone. 

Complete culture findings are shown in the 
accompanying table. It may be seen that, of 
the 8 acute cases with positive results, the 
offending organism was B. hemolytic strepto- 
coccus in 6 instances and pneumococecus type I 


TaBLe_ I. 


Duration 


al 
Post-operative 


Age 
7 years 
2 years 
2 years 
42 years 


1 year 


10 years 
Y.M. 
L.P. 
H.C. 


9 months 
18 months 
28 months 
36 years 


M.M. | 9 months 


R.D. 
J.A. 


5 months 
12 years 
W.D. 
(right) 
W.D. 
(left) 


14 years 


of 


symptoms 
4 weeks 
6 weeks 
3 months 
5 weeks 
3 months 
3 months 
2 weeks 
10 days 
2 days 
3 weeks 
6-7 weeks 


6 weeks 


6 weeks 


5 years 


10 years 
10 years. 


Diagnosis and associated 
conditions 


Acute mastoiditis; 
sub-periosteal abscess. 

Acute mastoiditis; 
sub-periosteal abscess. 

Subacute mastoiditis. 


Acute mastoiditis. 


Subacute mastoiditis; 
pneumonia. 
Subacute mastoiditis. 


Acute mastoiditis. 


Acute mastoiditis; 
sub-periosteal abscess. 
Acute mastoiditis; 
sub-periosteal abscess. 
Acute mastoiditis; 
sub-periosteal abscess. 
Acute mastoiditis. 


Acute mastoiditis; 
pheumonia; sub-perio- 
steal abscess. 

Acute mastoiditis; 
sub-periosteal abscess. 

Chronic suppurative otitis 
media with acute exacer- 
bation. 

Chronic suppurative 
otitis media. 

Chronic suppurative 
otitis media. 


Culture 
B—Hemolytic 
streptococcus. 
Lost. 
Staph. pyogenes; 
H. influenze. 
Pneumococcus 
Staph. pyogenes; 
. influenze. 
Staph. pyogenes; 
diphtheroids. 
B—hem. strep. 
B—hem. strep. 
B—hem. strep. 
No growth. 
B—hem. strep. 


B—hem. strep. 


Pneumococcus I. 


No growth 
(dried swab). 


B. Proteus. 


B. Proteus. 
B. Pyocyaneus. 


Wound healing 
Primary. 


Slight separation, 


healed on 13th day. 


Suture pulled out. 


Healed on 21st day. 


Primary. 


Slight separation, 


healed on 13th day. 


Primary. 
Primary. 
Primary. 


Slight separation, 


healed on 16th day. 


Primary. 
Primary. 


Slight separation, 


healed on 14th day. 


Primary. 


Slight separation, 
healed on 8th day. 


Primary. 
Primary. 


aural 
discharge 


Slight, 7-8 


days. 
Slight, 7 
ays. 
Slight, 8 
ays. 
Very little, 
days. 
Moderate, 
21 days. 
Slight, 
8 days. 
Slight, 7-8 
ays. “ 
Slight, 7-8 
days. 
None. 


Slight, 5-6 
days. 

Slight, 3 
days. 

Moderate, 
15 days. 


Slight, 7 
ays. 

Slight, 9-10 
days. 

fat slight 


at end of 3 
weeks. 
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The 


and III respectively in the other 2 cases. 
subacute and chronic cases showed a variety of 
organisms. 

It is interesting to note that of the 13 ears 
showing acute or subacute involvement none had 
oral sulfonamide therapy early in the course of 


the otitis media. Two of these cases had late 
treatment. A woman (Case 10) 414 months 
pregnant, after having had aural discharge for 
almost 6 weeks was given 300 grains of sulfa- 
diazine during the 5 days before operation with- 
out result. In a 12 months’ old baby (Case_5) 
with pneumonia and bilateral otitis media of 
2 months’ duration, sulfathiazole cleared up the 
pneumonia, but exerted little influence upon the 
ear condition and bilateral mastoidectomy be- 
came necessary. 


In the appended table are listed the salient 
features of each case. 


RESULTS 


Post-operative pain and discomfort were 
surprisingly slight in every ease. This was 
especially noticeable in the older patients, par- 
ticularly the lack of the usual difficulty in 
moving the head. These older patients were 
able to sit up in bed after 24 hours without 
assistance and were allowed up by the third or 
fourth day. It is a notable fact that after the 
first night sedatives were rarely needed. With 
the exception of one infant with a pre-existing 
pneumonia, temperatures were normal or only 
slightly raised after 48 hours. 


Wounds.—The simple dry surface dressings 
gave little trouble on changing, and as a rule 
few re-dressings were necessary before healing 
was completed. After the first few cases sutures 
were left in until about the ninth day. In no 
instance did breaking down of the wound occur. 
Of the 16 mastoids primary union took place in 
10, while slight separation of the skin edges with 
no communication with the mastoid cavity oc- 
eurred 5 times. This did not unduly prolong 
healing, which took place from the eighth to 
the sixteenth day. One child which succeeded 
in pulling off its dressing, tore out two sutures. 
This caused considerable gaping of the lower 
angle of the wound, but healing was complete 
at the end of 21 days. The final cosmetic result 
was good in every instance. In one case (4) a 
bleb appeared in the scar line three weeks after 
operation. About one e.c. of turbid sero- 


sanguinous fluid was aspirated and found to 
be sterile. 
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Aural discharge.— Aural discharge in the 
acute cases was usually slight and a dry ear 
resulted in from 3 to 10 days. Of the 3 sub- 
acute cases, 2 dried up rapidly, while in the 
third, slight discharge persisted for 3 weeks. 
One of the chronic ears (Case 13) was totally 
dry by the twelfth day and has remained so 10 
weeks after operation. Case 14, with bilateral 
chronic otitis media, still has slight aural dis- 
charge at the present time, three weeks post- 


- operatively. 


ILLUSTRATIVE CASE 


CASE 4 


Mrs. L., aged 42. Five weeks before admission she 
had discharge from the right ear following a cold. 
This continued in moderate amounts without pain for 
3 weeks and then stopped. Pain behind the ear then 
came on gradually. Swelling also occurred and slowly 
extended down into the neck. Deafness was marked. 
Admitted March 21, 1942. Temperature 99°; pulse 88; 
white blood cells 10,700. The external canal was 
obstructed by a furuncle and the drum could not be 
seen. No pus was present in the canal. A consider- 
able amount of swelling and edema was present over 
the mastoid area extending down into the neck muscles. 
Tenderness was marked. X-ray showed complete 
obliteration of cellular details and extensive breaking 
down of the tip cells. Operation on March 24th. Very 
extensive pneumatization. Marked zygomatic, retro- 
facial, post-sinus and tip cellular development. Necro- 
sis of the tip had exposed the sternomastoid and 
digastric muscles which were somewhat gangrenous. 
Complete cellular breaking down was found. Granu- 
lations were extensive, pale and dirty. Little pus was 
present. Cells extended far forward about the jugular 
bulb. Bony necrosis had exposed several areas of the 
middle fossa dura as well as small portions of the 
lateral sinus and jugular bulb. After complete cellular 
exenteration the cavity was filled with 8 grams of 
sulfathiazole powder and the wound edges were 
sutured together completely. The organism recovered 
on culture was pneumococcus, type III. The patient 
sat up in bed the next morning, having no difficulty 
in moving the head. No pain was present and she 
said that her head was only a little sore. She was 
out of bed on the fifth day. The highest post-operative 
temperature was 99°. The wound edges healed by 
primary intention and slight serous aural discharge 
lasted only 3 to 4 days. A total of 330 grains of sulfa- 
thiazole was given by mouth over 7 days. Three 
weeks after operation a small bleb appeared in the 
sear line. About 1 ¢.c. of turbid serous fluid was 
aspirated and was found to be sterile. At the present 
time, two months after operation, the cosmetic result 
is excellent and the drum is normal. 


COMMENT 


In any large reported series of cultures taken 
from mastoid wounds well over 90 per cent of 
the organisms recovered belong to the hemolytic 
streptococcus, staphylococcus pyogenes, or pneu- 
mococeus groups. With this in mind, sulfa- 
thiazole was chosen, since accumulated evidence 
shows that, with the possible exception of sulfa- 
diazine it has the most universal bacteriostatic 
action of any of the sulfonamides. Osgood 
makes this statement, 
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‘‘Sulfathiazole is equal or superior to sulfanilamide 
against the beta-hemolytic streptococcus and equal or 
somewhat superior to sulfapyridine against the pneu- 
mococcus, Sulfathiazole is far superior to either sulfa- 
nilamide or sulfapyridine in staphylococcice infections, 
is much superior to sulfanilamide against the alpha 
hemolytic streptococcus (streptococcus viridans) and 
is effective against many organisms, including among 
others, the typhoid bacillus, the paratyphoid bacillus, 
the colon bacillus, staphylococcus aureus and staphy- 
lococeus albus, against which neither sulfanilamide 
nor sulfapyridine is very effective.’’ 


The increased effectiveness of sulfathiazole 
locally is due to the very high concentration 
developed in the immediate tissue around the 
wound. Moreover, the relatively slow absorption 
of sulfathiazole allows a high concentration to 
remain locally for several days. Reed and Orr,® 
in experiments on guinea pigs, implanted small 
amounts (0.15 gm.) of sulfathiazole in muscle 


tissue. He found average concentrations of over - 


700 mgm. per cent in the tissue immediately 
surrounding the wound. By the end of 24 
hours this had only decreased to a level of 300 
mem. per cent. This high concentration in the 
wound vicinity therefore nearly approaches 
saturation and its diffusion from these tissues 
into the blood is fairly slow. Also since con- 
centrations in the general body tissues approxi- 
mate that of the blood stream, it follows that 
the highest tissue levels (12 to 15 mgm. per cent) 
which can be produced with safety by mouth 
are only a small fraction of that possible by the 
local use of the drug. In addition the blood 
concentration occurring after absorption from 
local implantation is negligible. In the eases of 
Hawking and Piercy’? blood levels ranged from 
a trace to only 2 mgm. per cent, which is an 
extremely safe. level and probably generally non- 
toxie to the patient. Key" has stated that the 
local use of sulfathiazole causes no appreciable 
interference with wound-healing unless too much 
of the drug is used. Reed and Orr® do not 
believe that the natural immunizing processes 
are inhibited by its action. Some six of our 
eases, five of whom were infants, showed a 
tendency to separation of the skin edges in the 
early stage of healing. With this exception no 
difficulty in wound healing was encountered. 
Possibly some significance may be attached to 
this tendency to delayed union in infants. 
When compared with previous methods with 
open drainage, the results are strikingly satis- 
factory. The same end-results are accomplished 
in a shorter period of time, with only slight 
discomfort to the patient. Dressings are few 
and almost painless, while hospitalization and 
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convalescence are shortened. This has consider- 
able economic importance. The almost total 
absenee of pain after the operation is most out- 
standing. This is probably due to the fact that 
lack of packing greatly lessens tissue reaction 
and wound tension. In addition the analgesic 
action of sulfathiazole is gradually being ap- 
preciated, This action is stressed by Ackman 
and_ Wilson’? in using an emulsion of sulfa- 
thiazole for curtain drainage and the treatment 
of burns. 


Objections will naturally be raised to the 
closing of mastoid eavities in the presence of 
infection. While this type of procedure has been 
safely carried out in almost all other parts of 
the human body, the close proximity of the 
cranial cavity and the meninges to the mastoid 
air cells complicates the problem. The follow- 
ing questions must be considered: (1) dural 
exposure; (2) pneumococcus Type III infection ; 
(3) the presence of infected cells, which cannot 
possibly be exenterated in the course of the 
ordinary mastoid operation. 


Dural exposure——In the course of mastoid 
surgery the dura is found exposed by bony 
erosion or is uncovered surgically in a fairly 
large percentage of cases. Being very resistant, 
complications seldom occur in spite of infection 
which remains in the wound for some time. In 
the presence of a high local concentration of 
sulfathiazole any exposed dura is probably now 
much safer than under drainage alone, while 
complete closure of the wound protects it from 
new infection. In Livingston’s series 5 cases 


-had dural exposure while 6 exposures in this 


series occurred without subsequent trouble. 


Pneumococcus Type III infection. — Intra- 
eranial complications occur in pneumococcus 
Type III invasion of the mastoid relatively much 
more frequently than in any other infection. 
Because of its extreme insidiousness mastoid 
infection is often unrecognized until a fatal 
meningitis has developed. However, if the 
mastoiditis is recognized early, surgical inter- 
vention is usually followed by uneventful re- 
covery (Persky'*). No reason for apprehension 
in closing this type of case can be seen, provid- 
ing that care has been taken in removing all 
infected cells possible. This care must be ex- 
ercised fully, since this organism has a predilec- 
tion for extensively pneumatized mastoids. 
However, Persky warns that all cases with this 
infection should be observed for three to six 
months after operation since late intracranial 
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complications can occur. Our single case of this 
type of infection had a rapid convalescence. 


Unopened cells.—In all temporal bones there 
are many groups of cells having no direct com- 
munication with the mastoid cells, or which are 
so placed in the petrous portion as to be difficult 
of direct access during mastoidectomy. The fate 
of these cells if infected is important. Many of 
them, especially those situated anteriorly in the 
petrous apex, or about the carotid artery and 
the Eustachian tube, as well as some of the peri- 
labyrinthine cells, drain directly into the middle 
ear (Lindsay). Others of the various peri- 
labyrinthine cell-groups may communicate with 
the mastoid cavity by way of the periantral 
cells, These periantral cells, if infected, are 
usually reached directly from the mastoid cavity. 
Undoubtedly many of the infected cells of the 
other groups heal spontaneously after the bulk 
of the mastoid cells has been exenterated. 
Some of them, however, may become walled off 
from the mastoid or middle ear producing 
petrous suppuration and may require special 
surgical procedures to drain them. Often petro- 
sitis comes to light only after the original 
mastoidectomy wound has healed. In the great 
majority of Lindsay’s* eases of petrositis a 
fistula could not be traced from the mastoid 
eavity to the infected cells in the petrous area, 
either grossly at operation, or, microscopically, 
after post mortem. Primary closure of the 
mastoid cavity under such conditions would 
probably not affect the course of an unsuspected 
or latent petrositis. Small unopened cells in the 
immediate vicinity of the wound cavity might 
even be more beneficially influenced by the 
presence of a high concentration of sulfathiazole 
which could diffuse into them, than by any 
possible remote drainage. However, it is prob- 


Following a dengthy discussion in The Times and 
other papers of the problem of the birth’ rate, Lord 
Horder, President of the Eugenics Society, and Mr. R. 
H. Titmuss, Acting Editor, Hugenics Review, have 
pointed out two popular misbeliefs: (1) that the German 
birth rate is increasing and that Nazis have succeeded 
in raising fertility to an adequate level, and (2) that 
family allowances and other economic measures would 
result in a rise in the birth rate, a belief which finds no 
support in evidence from countries which have instituted 
such schemes. Lord Horder and Mr. Titmuss point out 
that the German birth rate has fallen to such an extent 
that 150,000 fewer children were born in 1940 than in 
1939. In Italy, despite a campaign dating back to 1927, 


able that these controversial questions will be 
more satisfactorily answered as more cases are 
reported. 


SUMMARY 


Complete primary closure, using implanted 
sulfathiazole crystals was carried out in 16 
mastoidectomies. 

Primary healing of the wound took place in 
10 cases. In 5 eases with slight separation of 
the skin edges primary healing was delayed until 
the 8th day to the 16th day without infection. 
Moderate gaping of the lower angle of the wound 
prolonged healing until the 21st day in one ease. 

The duration of aural discharge in the acute 
cases was comparatively lessened. 

Marked improvement in post-operative com- 
fort and _ greatly shortened convalescence 
resulted, 


I wish to thank Dr. G. E. Hodge for his permission 
to carry out this work at the Montreal General Hos- 
pital. I also wish to thank Drs. Gavin Chisholm, A. 
O. Freedman, V. Heney and G. E. Hilton for their 
permission to report the eight operations of this series 
which were performed by them. 


REFERENCES 
a — ave M.: Ann. Otol., Rhinol. € Laryngol., 1939, 
s 579. 


2. KREuTZ, G. C. AND WITTER, G. L.: Amn. Otol., Rhinol. 
é& Laryngol., 1937, 46: 1060. 


3. BLAKE, in Kerrison: Diseases of the Ear, 1923. 


4. DIVELY, R. L. AND HARRINGTON, P. R.: J. Am. M. Ass., 
1941, 117: 1868. 


- Oscoop, E. E.: Arch. Otolaryngol., 1941, 33: 961. 


. GuerRrRy, D. AND PUTNEY, F. J.: Arch. Otolaryngol., 
1942, 35: 399. : 


- MAXWELL, J. H.: Surg., Gyn. &€ Obst., 1942, 74: 573. 
. LIVINGSTON, G. S.: J. Am. M. Ass., 1941, 117: 1081. 


i -_ G. B. AND OrR, J. H.: War Medicine, 1942, 2: 


10. a F. AND Piercy, J. E.: Brit. M. J., 1941, 1: 


~ a o 


© oo 


11. Key, J. A.: J. Am. M. Ass., 1941, 117: 409. 


12. ACKMAN, D.-AND WILSON, G.: Further experience 
with sulfathiazole emulsion in curtain drainage 
and burns. In this issue. 


13. Persky, A. H.: Arch. Otolaryngol., 1941, 34: 473. 
14. LINDSAY, J. R.: Arch. Otolaryngol., 1940, 31: 231. 
15. Idem: Am. Otol., Rhinol. € Laryngol., 1938, 47: 3. 


the birth rate continues to decline. They believe that 
what is needed to bring about an increase in the birth 
rate is to create an environment in which people will 
desire children and in which this desire will not be 
frustrated and beset by other less attractive motives. 
They refer to the views of the Population Investigation 
Committee, 1939, that a survey of the picture of social 
life in England today impresses the observer with the 
number and excellence of the reasons why married 
couples should have few children and that the birth rate 
may well prove to be incapable of effective resuscitation 
until drastic changes for the better have been introduced 
into our social and international life—J. Roy. Inst. of 
Pub. Health § Hyg., 1942, 5: 92. 
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SEX HORMONES IN OBSTETRICS AND GYNASCOLOGY* 


Max. M. Cantor, M.D., F.A.C.P., J. R. Vant, M.D., M.R.C.O.G., 
THE LATE L. C. Conn, M.D., C.M., F.R.C.0.G.,t anp M. J. Huston, M.Sc. 


Departments of Biochemistry and Obstetrics and Gynzxcology, University of Alberta and 
University Hospital, Edmonton, Alta. 


‘THE purpose of this paper is to present an 
exposition of the functions of sex hormones, 
to compare their activities where these are 
known, and to illustrate what has been our 
experience with them in specific disorders. 

A clear understanding of the sex cycle is an 
essential antecedent for the rational therapy 
with the newer synthetic sex hormones. It is 
now well established that at puberty certain 
hormones secreted by the pituitary gland (gona- 
dotropins) stimulate the gonads, initiating and 
controlling Graafian follicle maturation, ovula- 
tion, and corpus luteum formation. As a con- 
sequence, the ovary elaborates estrogens from 
the follicles and progestogens from the corpus 
luteum. In the male the interstitial tissue is 
stimulated to produce androgens. This phe- 
nomenon occurs cyclically during the period of 
sexual maturity in the female, and the struc- 
tural and secretory changes in the ovaries are 
reflected in periodic alterations in the endo- 
metrium and myometrium, in the vaginal mucosa 
and in the mammary glands. 

The estrogenic hormone initiates and controls 
the functional activity of the female organism. 
Seereted in sufficient amount, it produces the 
so-called proliferative phase of endometrial de- 
velopment, increases the secretory activity of 
the uterine serous glands, enhances the con- 
tractility of the myometrium, and causes pro- 
liferation of the mammary duct system. When 
ovulation occurs at about the mid-interval of the 
eycle, the follicle ruptures and is converted into 
a corpus luteum. As this develops it secretes 
a progestogen. The period of activity of the 
corpus luteum is about fifteen days, and the 
progestogen secreted during this time converts 
the vascular proliferated endometrium into a 
functional secretory type. This prepares the 
endometrium for nidation of the ovum which is 
travelling down the Fallopian tube toward the 
uterus. The progestogen nullifies any further 


*Abridgement of a paper read at the Annual 
Meeting of the Canadian Medical Association, Alberta 
Division, Edmonton, September 11, 1941. 

+Dr. L. C. Conn, Professor of Obstetrics and 
Gynecology, died December 22, 1941. 


action of estrogen, thus producing relaxation of 
the myometrium. It also stimulates acinar de- 
velopment in the mammary gland. Changes 
paralleling these in the endometrium take place 
in the vaginal mucosa and offer a basis for 
some diagnostic procedures in evaluating ovarian 
hormone function. 

If ovulation is followed by fertilization, the 
duration of corpus luteum activity is prolonged 
and a decidua is formed. If.fertilization does 
not occur the corpus luteum degenerates, and 
as a direct consequence degenerative changes 
take place in the highly specialized endometrium, 
resulting in its shedding or menstruation. This 
is associated with involutional changes in the 
mammary gland. The cycle is then repeated. 
If fertilization occurs and pregnancy follows a 
placenta is formed. At the end of the third 
lunar month the placenta takes on the function 
of an endocrine gland and secretes large 
amounts of progestogen. This tends to stabilize 
pregnancy. 

Classification, nomenclature and physiological 
action.—Table I summarizes some of the known 
data. Pituitary gonadotropins stimulate ovarian 
and testicular activity in hypophysectomized 
animals. There is no evidence of their value 
in pituitary-ovarian deficiency in human beings. 
Whether this is due to impurities or to ineffec- 
tive dosage is difficult to say. At the present 
time they are clinically impracticable. 

Gonadotropins obtained from pregnant mare 
serum contain for the most part the follicle 
stimulating factor (FSH) and have been used 
extensively as substitutes for anterior pituitary 
preparations. These stimulate ovulation in 
human beings, but since they are impure and of 
equine origin, the possibility of an anaphylactic 
reaction needs to be kept in mind. Clinical 
usefulness of these has still to be proved. 

Gonadotropins from pregnancy urine are 
products of the chorionic cells. Large amounts 
are excreted in pregnancy, ectopic gestation, 
hydatid mole, chorionepithelioma and carcinoma 
testis. The extracts contain more of the luteiniz- 


ing factor (LH) than they do of FSH and 
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consequently tend to suppress menstruation. In 
sufficient dosage they are of some value in func- 


tional uterine bleeding. Unfortunately, the 
amount which can be administered often falls 
short of the physiologically effective dose, limit- 
ing the clinical value. The same is true of the 
gonadotropins from menopausal urine which 
are composed principally of FSH. The use of 
these in amenorrhea is suggested, but clinical 
results do not warrant this application. All the 
gonadotropins are orally inactive. 


There is some evidence that prolactin, the 
lactogenic principle of the anterior pituitary 
does enhance lactation. Its general use up to 
the present has been limited by certain practical 
difficulties attending its administration, espe- 
cially pain at the site of injection. 
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Several cestrogens are available in pure form. 
These are estrone, cstriol and estradiol. In 
addition to these there are the esters of cestradiol, 
the benzoate and the dipropionate. As their 
names imply, these are all able to produce signs 
of estrus-desquamation of the cornified cells of 
the vaginal mucosa. While their physiological 
action is qualitatively identical, they vary 
greatly in the duration and intensity of their 
effect. 


That cestrogens are essential for a proper 
progestational effect is suggested by their high 
concentration in the blood during ovulation: in- 
deed, progestogen cannot effect its characteristic 
endometrial response without preliminary prim- 
It is on this basis that 
In a similar 


ing by estrogen. 
cestrogens are used in sterility. 


TABLE lI. 


CLASSIFICATION, NOMENCLATURE AND STANDARDIZATION 


Accepted name Description 


Pituitary gonadotropins...... Impure extracts. 


Chorionic gonadotropins: 


a RR errr re (a) Placental extracts APL. 
(6) Pregnancy urine APL. 
(c) Menopausal urine. 
2 er ee re Pregnant mare serum. 
FN 24s vas armen eeees Relatively pure extract. 
Androgens: 


1. Androsterone........... 
hormone testosterone. 


2. Dehydroandrosterone....| Intermediate product in 


metabolism of testosterone. 
Closely related to sex steroids. 


3. Anhydro-iso androsterone 


4. Testosterone............ True hormone of testis. 


7 propionate. —. ......+: Propionic acid ester of 
testosterone. 


Methy] testosterone... .. Methy] derivative. 





Cstrogens: 
1. Gistrone (Theelin)....... 


2. CEstriol (Theelol)........ 


Excretory product of 
a-cestradiol. 

Excretory product of 
a-cestradiol. 

Ps, II sin Shs < te'ss True follicular hormone. 
I as 6 et iw ewe 
Dipropionate........... 





Progestogens: 
1. Progesterone. ...... 2... 


Anhydro-hydroxy- 
progesterone. 


2. Pregneninolone.......... 


Excretory product of male 


Monobenzoate of a-cestradiol. 
Dipropionate of a-cestradiol. 


True corpus luteum hormone. 







Anterior pitui- 10 Contain both follicle stimu- 
tary cattle. lating and luteinizing sub- 
stances (FSH and LH). 


Human placentz.| 10 Mostly LH some FSH. 

10 Mostly LH some FSH. 
Mostly FSH some LH. 
Mostly FSH. 















Pregnant mares. 4 
Anterior pitui- 10 
tary cattle. 








Effective in milk secretion 
’ after priming by ovary. 













Synthetic and 10 
male urine. 

Synthetic and 10 
male urine. 






Adrenal cortex. 

Male urine and 50 
synthetic from 
cholesterol. 





Esterification with propi- 
onic acid increases intensity 
of action 7 times and 
duration of action 2 times. 







Synthetic. 











Synthetic. Especially useful orally. 















Urine. 10,000 








Pregnancy urine Effective orally only. 
and placentz. 
Ovary and preg- 
nant urine. 

Synthetic. 


Synthetic. 






(Estrone and the esters of 
a-cestradiol cannot be com- 
pared properly on basis of 
I.U. Intensity increased 
on esterification. Duration 
of action—estrone 4 days, 
estradiol 17, benzoate 14, 
dipropionate 42 days. 






10,000 
10,000 














From C.L. and 1 
synthetic from 
stigmasterol. 

Synthetic. 


Effective only after 
cestrogen priming. 






0.25 | Effective orally. 
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manner prolactin cannot produce lactation until 
the acini and ducts of the mammary gland are 
primed by the required amounts of estrogen 
and progestogen in that order. Too great a 
quantity of either may inhibit lactation, thus 
providing a rationale for the use of large quan- 
tities of estrogen in suppressing that phenome- 
non. Since estrogens are essential for the 
growth and activity of the genital tract, and 
since they stimulate the epithelium here, produe- 
ing thickening and hyperemia, they have been 
used extensively in vulvovaginitis, kraurosis, 
leukoplakia and genital hypoplasia associated 
with amenorrhea, sterility and menopausal 
changes. 


Progestogens prepare the endometrium for 


nidation of the ovum and are responsible for the 
formation of the decidua. They inhibit men- 


struation and are valuable in functional bleed- 
ing. Progesterone is the common member of 


this group. Used in adequate amounts, it is of 


inealeulable value in habitual and threatened 
abortion, and in premature labour, providing 
these complications have an endocrine basis. 
Progesterone controls the metabolism of cestra- 
diol. In the presence of a functioning endo- 
metrium, progesterone effects the change from 
cestradiol and estrone to the inactive excretory 
form estriol. 


This paper is not concerned with the effect 
of androgens in the male. In the female, con- 
trary to common belief, androgens do not neu- 
talize the effects of estrogens. It would be more 
correct to say that estradiol and testosterone 
exert a co-operative synergistic effect in the 
female genital tract when the dosage is regu- 


TABLE II. 


Some Errects or Pure Sex HorMoNEs TO INDICATE THEIR 
PoTENTIALLY BIsExuAL ACTION IN HuMAN BEINGS 


No estrone priming 


(Estrone Progesterone Testosterone 
Uterus: 7 2 ; 
Endometrium.......... Proliferative. Slight proliferation. Progestational. 
Myometrium.......... Marked growth and hypertrophy. | Moderate growth. Quite marked growth. 
Rhythmic motility...... Induces. Decreases. Decreases. 


Vaginal mucosa.......... 


Growth, proliferation stratification 
and mucification. 


Initial priming with estrone 


Minimal proliferation 


marked mucification. 


Mild proliferation. 


Proliferation and pro- 
gestive changes. 
Moderate effect. 
Inhibited. 
Mucification. 


Inhibited? 
Inhibited. 
Prolongs. 

No effect? 


ee es Duct proliferation. 
Uterus: 
Endometrium.......... Proliferative. 
Myometrial growth... .. As above. 
Rhythmic motility...... 
Vaginal mucosa.......... 
Menstruation............ Inhibited. 
INS fan is 6 -ae ev arate 
Pregnancy (delivery)...... Hastens. 
ere er ee Inhibited unless nursing. 
TaBLeE III. 


Growth, proliferation but 
only slight mucification. 

Duct proliferation and 
lobular growth. 


—————_—_—— 


Proliferation and progestive 
changes. 

Very marked growth. 

Inhibited. 

Marked mucification. 


Inhibited. 
Inhibited. 
Prolongs. 
Inhibits unless nursing. 


CoMPARING THE ACTIVITY OF ONE Mi LuiGRAm (10,000 I.U.) or THE CEsTROGENS IN Common USE 


SSS 


Duration of Human dose equivalent 
physiological effect for one monih 
Substance Vehicle Route Mouse U | Rat unit of 50 Y in rat intramuscularly 
Amount Doses 

a We nicki ae kee oil parenteral 5,000 1,000 4 days 30 to 35 mg. 12 
NN. 58 Fok eSie5 water | parenteral 10,000 2,000 2 days 60 to 70 mg. 18 
SN Ss ciate ads ae oil peroral 800 50 
Na ns ab gd wi: Set water peroral 1,500 100 
a-(Estradiol............ oil parenteral 15,000 8,000 7 days 26 mg. 8 
(Estradiol benzoate... . . oil parenteral 15,000 10,000 14 days 8 mg. 4 
(Estradiol dipropionate. . oil parenteral 22,000 18,000 42 days 4 mg. 2 





(Estradiol and its esters, given orally, require about five to ten times the intramuscular dose. 
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lated. Like progesterone, the male sex hormone terone is extremely useful in the immediate 
modifies the action of cestradiol and effects its treatment of uterine bleeding, no matter what 
increased metabolism, resulting in an increased the cause. It is almost of equal value in dys- 
excretion of estriol. Thus it inhibits the rhyth- . menorrhea and some forms of mastodynia. 
mic intermittent uterine contractions, decreasing Table II illustrates some of the properties of 
the blood supply to the uterus. It also stimulates the sex sterols. 


the myometrial elements, causing constriction of Selection of preparations and route of admin- 

the spiral arterioles, thus reducing the blood _ istration. 

flow to the endometrium. For this reason testos- Gonadotropins.—So long as these are fresh, 
TaBLeE IV. 


EXcrRETION oF Sex HorMoNEs IN VARIOUS CONDITIONS 





(Estrogens 
Proges- 
Percentage of total | terone 
for 24 hours 
en 
Gonadotropins| Androgens nandiol 
Condition R.U. for mg. for Total y for iiiien, mg. for Comments 


24 hours 24 hours 24 hours Estrone| diol |@striol| 24 hrs. 


|_| | =e | 


Prepubertal female... . . lto 4 |small am’ts lto 9 ac: Tas none 
Adult female cycle 3 to 4 


Conversion and in- 
activation of cestra- 


a) oe aoe 2to 10 lto 6 ou ‘5 Pr ah diol and cestrone to 
8 to 12.... 7 to. 15 6to 9 50.0 | 20.0] 30.0 | none? | cestriol depends on 
13 to 15....| 50 to 100 10 to 25 as i .. | 2to4| production of pro- 
16 to 18....| 17to 7 40 to 60 20.0 | 10.0} 70.0 16 gesterone and 
19 to 27.... 5to 2 4 to 25 60.0 4.0| 36.0 28 intact endo- 
Oe eves 2 25 .. |100.0} .. | 2to4 | metrium. 


———— oe 2 ———— ee ee eee eee 


Amenorrheea and oligo- 





































menorrhcea (ovarian) | increased 2 to 4 very low without peaks none 
Amenorrheea (pituitary)} decreased 4 to 12 very low 
Meno-metrorrhagia....| variable low 60 to 140 | a | 100.0| is 
Menopause cycling.... . 5 to 25 3 to 6 low with small peaks 
Irregular or no cycling..| decreased 4to 8 very low 
Coe. <5. ree increased 2 to 10 none? 
Pregnancy: 
Days Oto 20...| 25 to 20,000 widen 50 to 200 =| 30.0 10.0 
21 to 60...| 100,000 to 5 to 15 7.0 i depends on adequate 
500,000 production of pro- 
61 to 120...| 10,000 or less ¥ 800 to 10,000 | 0.25} 0.05 gesterone by corpus 
121 to 275...| 3,000 or less atta 10,000 to 30,000} 0.15} 0.01 luteum for first 3 
NS O58 ra 200 to 300 4to7 500 to 1,000 os 40.0 | 60.0 | 2 months and by the 
After delivery. ........ 5 to 25 2 to 4 10 to 25 son | ee 3s placenta for the 





remainder of term. 


Faulty placental acti- 













Threatened abortion: 










































Early 2 to3......... 25 to 5,000 2,000 to 4,000 | 15.0 45.0} 40.0 | 5to 15) vation. 
Lote S tod. .......: 5,000 to 3,000 to 5,000 a 40.0} 60.0 |12 to 17| Early placental de- 
10,000 generation. 

Prepubertal male...... 1 to 2 small am’ts ? 
Adult males........... 3 to 7 6 to 8 9 to 12 
Eunochoids, castrates...| increased 0 to 2 1to3 
Hirsute women........ 3 to 15 5 to 30 6 to 30 
Basophilism: 

1. Pituitary......... increased | 25 to 300 variable Mainly androsterone. 

ee variable 150 to 175 1 to 4 70 per cent J dehydro- 

androsterone. 
Hydatid mole......... Up to 100 X 
pregnant : 

Granulosa cell tumour. . a i 300 to 600 Mainly cestrone. 
Arrhenoblastoma...... ae 5 to 8 low 4 Dehydroandro- 
Acromegaly........... increased | 0.1 to 0.8 sterone. 
Metropathia : 

heemorrhagica....... variable low low no peaks Not true menses. 
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assayed by standard procedures, and produced 
by a reliable manufacturer, they may be used 
where indicated and the stated claims for 
potency accepted. One must bear in mind how- 
ever that many of these solutions deteriorate on 
standing and all of them are inactive orally. 
Given intramuscularly or intravenously they are 
active, but precautions against anaphylactic re- 
actions should be taken, since most of them 
contain protein or are themselves protein in 
nature. One should recall also, that prepara- 
tions derived from mare serum and menopausal 
urine are essentially FSH in content, whereas 
pregnancy urine preparations are mainly LH, 
and their effects differ. 

Progestogens.—Extracts of the corpus luteum, 
while less expensive, are also less active than 
progesterone. The oral preparation, pregnenino- 
lone, given by mouth has about one-quarter the 
activity weight for weight of progesterone 
intramuscularly. 

Androgens.—The effect of testosterone is in- 
tensified and prolonged by esterification. Testo- 
sterone propionate is the most potent androgenic 
substance known. Measured by its effect on 
the seminal vesicles it is seven times as potent 
as testosterone and its effect lasts twice as long. 
It can be used orally, intramuscularly, or by 
inunction, but it is more economical to use the 
methyl derivative for oral administration. 


(Estrogens.—Cstrone, or theelin, as it is fre- 
quently called is the most commonly used estro- 
gen. This is unfortunate, since compared with 
the others it is quite inefficient. Its solubility 
in oil is very low, so that high concentrations 
are not available. It is absorbed rapidly and 
excreted with equal ease, so that its duration of 
action is very short. (Estradiol is the form of 
the hormone which exists in the ovary. It may 
be used orally, intramuscularly, by inunction or 
in the form of: vaginal suppositories. C§striol 
is an excretory product of estradiol. It is active 
orally, but valueless by the intramuscular route. 


Esterification of estradiol to form the ben- 
zoate or the dipropionate increases its solubility 
in oil so that large amounts can be administered 
in small injections. It also enhances the in- 
tensity of its action and increases the duration 
of its effect. There is no special advantage in 
using the esters of estradiol for oral purposes 
or in the form of vaginal suppositories. The 
chief advantage offered by esterification is in the 
intramuscular routine and inunction. With the 
dipropionate adequate therapy can be given with 
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a longer interval between treatments, making it 
especially useful in those cases where therapy 
must continue over a long time. 

Table III attempts a comparison in activity 
of some of the estrogens by different routes. 
This comparison in terms of relative potency is 
difficult. Qualitatively, the action of cstrone, 
cestradiol, estradiol benzoate and estradiol 
dipropionate is the same. Quantitatively, as 
tested in the female castrate rat, 0.05 mg. 
cestrone gives a vaginal response lasting 4 days, 
the cestradiol effect lasts 7 days, cestradiol ben- 
zoate is effective for 14 days while the estradiol 
dipropionate response lasts 42 days. Since 
these amounts represent the same number of 
international units, it shows in a striking man- 
ner that prescribing by international units is 
misleading. Rat units, mouse units and inter- 
national units are concerned only with the 
immediate effect of a minimal dose and ignore 
completely duration and intensity of action. 
From what has been said it seems clear that 
cestradiol diproprionate is the most economical 
as well as the most effective estrogen known at 
the present time, since it provides effective 
therapy with the least inconvenience to the 
patient’s comfort. 

We have used the sex sterols by two other 
routes. We have found that the subcutaneous 
implantation of pellets was followed by excellent 
results for periods varying from three to six 
months, depending on the weight and size of 
the pellet. More recently, we have treated some 
patients with a solution of the material in 
propylene glycol administered by dropper under 
the tongue. The sex sterols are rapidly absorbed 
from this region and preliminary findings lead 
us to suggest that this route may be the most 
practical and the most economical. 


We have heard so many complaints about 
skin reactions from the intramuscular injections 
that it seems well to describe the method we use. 
Induration of the skin usually follows the too 
superficial injection of the oily material. Our 
practice has been to dry sterilize a two c.c. 
syringe together with a 114 inch 18 gauge needle 
and a 21% inch 23 gauge needle, the latter having 
a long bevel. The ampoule is warmed to about 
50° C., and opened after cleasing the neck of 
the vial and file with aleohol. The material is 
removed through the 18 gauge needle. This 
needle is then removed and the 23 gauge needle 
applied. In this way there is no material on 
the outside of the needle by which the injection 
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is made, and none is left in the tissues as the 
needle enters. ‘Injections are made into the 
upper and outer quadrant of the gluteal region, 
ether being used to cleanse the skin. With 
these precautions and by alternating the sides 
for each injection we have been able to avoid 
any induration at the site. The syringe and 
needles are then cleansed by immersing in a 
bath of carbon tetrachloride. On removal from 
this, they usually drain dry and are ready for 
sterilizing without further cleansing. 


CLINICAL CONSIDERATIONS 


It is a common fashion nowadays to consider 
every obscure condition endocrine in origin, so 
that frequently no attempt is made to exclude 
a non-endocrine basis. This is so because too 
great emphasis has been placed on information 
obtained from hormone assays, and because there 
is too much confusing evidence regarding the 
therapeutic value of the sex hormones in a 
variety of unrelated conditions. 

The great value of the pregnancy tests (for 
chorionic gonadotropins) is in the diagnosis of 
chorionepithelioma and in detecting its recur- 
rence. In normal pregnancy their only value 
is in confirming suspicions rather earlier than 
ordinary. Our experience with estrogenic and 
androgenic assays leads us to suggest that these 
procedures are still in the realm of research. 
They do provide confirmatory information, but 
normal values vary so widely and estimations 
in any individual case must be made so fre- 
quently and over a period of at least a month, 
that they become impractical. Progesterone is 
not found in the urine as such. Its excretory 
product, pregnandiol, is found in too small 
amounts normally to give anything but qualita- 
tive information. In pregnancy, the periodic 
estimation of pregnandiol excretion does provide 
valuable information with regard to corpus 
luteum activity and placental function. Its use 
as a test for pregnancy in our experience is not 
as practical as is the test for chorionic gonado- 
tropin. There is one exception to these general 
remarks and that is in the case of basophilism. 
The excretion of specific types of androgen is 
of value in differentiating between pituitary 
and adrenal basophilism. In the latter, trans- 
dehydroandrosterone is excreted in rather large 
quantities. This is not found in any other con- 
dition with the exception of arrhenoblastoma of 
the ovary, and then only small amounts are 
excreted. The excretion of sex hormones in a 
variety of disorders is classified in Table IV. 


There are now available to us two simple 
diagnostic methods for determining the activity 
of the ovaries. The first of these, endometrial 
suction biopsy is a well established procedure. 
The exact technique may be found in any recent 
treatise in gyecology. The test yields informa- 
tion with regard to endometrial proliferation 
and secretion, determines the phase of the cycle, 
and, by inference, the secretory activity of the 
ovary. Preparation and interpretation of the 
sections require the assistance of a pathologist 
so that the general use of this method is limited. 

The second method, and much the simpler, is 
the study of the vaginal smear. <A clean speci- 
men is collected from the hollowed valve of the 
vaginal speculum by drawing it up with a little 
water in a medicine dropper. Several thin 
smears are made on glass slides, dried and 
stained with acid fuchsin for one minute, and 
washed with tap water. The smears are now 
examined. Plate I illustrates the normal men- 
strual changes and the appearance in some 
ovarian disorders. The whole procedure can be 
carried out in a few minutes and offers a useful 
aid in diagnosis and a means of evaluating the 
results of therapy. 

Disorders of the menarche.—Menstrual dis- 
orders may have an organic, nervous or en- 
docrine basis. General debilitating diseases are 
common causes of amenorrhea; local uterine 
lesions may give rise to excessive bleeding. 
Emotional disturbances, environmental changes 
and similar disorders often lead to amenor- 
rhea. These causes should be excluded before 
endocrine therapy is attempted. Faulty nutri- 
tion and mild hypothyroid states are overlooked 
too often as etiological factors, and many pa- 
tients will be relieved of symptoms by dietary 
correction in addition to small doses of thyroid 
extract. Ovarian hypoplasia may be due to in- 
efficient stimulus from the pituitary, or to a 
failure on the part of the ovary to respond to 
normal amounts of gonadotropie hormones. In 
such eases there is inadequate secretion of cestra- 
diol, with resultant uterine hypoplasia. The 
uterus may fail to react to normal ovarian secre- 
tion (uterine refractivity). In all these cases 
the uterus is small, the endometrium atrophic, 
and the flow reduced, absent, or the interval 
lengthened. In other cases ovulation may fail 
to occur. The ovaries are filled with multiple 


cysts and there is complete absence of corpus 
luteum formation. Here the follicular hormone, 
cestradiol, is present in excessive amount but 
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progesterone is absent or deficient. This results 
in irregularities of menstruation, profuse bleed- 
ing or mild continuous hemorrhage alternating 
with periods of amenorrhea. 

Amenorrhea, hypomenorrhea and oligomenor- 
rhea.—tTreatment is directed first towards re- 
placement therapy to build up the uterus to 
adult size. This is accomplished by giving large 
doses of estrogens supplemented with pro- 
gesterone during the second half of the cycle. 
Our routine is as follows: (1) Thyroid extract 
to tolerance regardless of the initial basal meta- 
bolic rate unless it is increased beyond +20. 
(2) Cstradiol dipropionate (di-ovocylin) and 
progesterone (lutocylin) cyclically 


be eeeban 1 5 : FF 17 21 25 
Di-ovocylin mg. 10 25 25 50 50 25 1 
Lutocylin mg.. 0 0 0 0 5.0 100 5 


With this routine typical menstrual bleeding 
may be expected about the 28th to 30th day. 
This procedure is repeated until two or three 
periods are produced. In most cases of sect- 
ondary amenorrhea normal menstruation pro- 
ceeds thereafter. Some cases do relapse and the 
course should then be repeated. Oligomenor- 
rhea and hypomenorrhea respond more favour- 
ably and with less difficulty. 

The primary type of amenorrhea is more 
resistant to this routine, and it is doubtful 
whether such a procedure is even rational in 
this case, since the bleeding produced is entirely 
artificial. It should be added that in all these 
disturbances, in the absence of demonstrable 
constitutional disease and of any desire for 
pregnancy, there is no indication for attempts 
at treatment beyond the possible giving of 
thyroid and correcting any dietary failing. 

If the uterine hypoplasia is due to defective 
ovarian secretion the treatment is far less satis- 
factory. Gonadotropic hormones of various 
origin may be tried. On a theoretical basis the 
FSH factor should be given for the first two 
weeks and the LH factor for the following two. 
Our experience has shown this procedure to be 
disappointing. It is true that ovulation can be 
produced by a single intravenous administration 
of mare serum gonadotropins, using from 40 to 
80 RU as a dose, but this single stimulus is quite 
insufficient to start a cycle. The dangers of 
serum sickness and anaphylactic shock need to 
be reckoned with unless great caution is prac- 
tised. It is our belief that these preparations 
are occasionally useful if fresh material is 
available and adequate amounts are used. 





We are not of course oblivious of the beneficial 
effect of small doses of x-ray to the ovaries, the 
rationale being to inactivate the ovaries for a 
short time, in the hope that the return of func- 
tion will be exaggerated to the point of normalcy. 

Menorrhagia, metrorrhagia, metropathia hz- 
morrhagica.—Functional irregularities in uter- 
ine bleeding are due to disturbances in the 
physiological reciprocities of the ovaries and 
uterus. Treatment should be directed toward 
the primary cause. The immediate use of 
surgery, radium or x-ray is an admission of 
defeat of specific endocrine therapy. The cause 
of bleeding which comes from an excessively 
proliferated endometrium is not completely 
understood and the theories advanced do not 
fall within the scope of the presen. discussion. 
Gonadotropins have been tried extensively with 
the hope of producing supernumerary corpora 
lutea. This is a dangerous procedure and may 
only intensify the bleeding by first increasing 
the estrogenic output which is already great. 
There is no rationale for massive dosage cestro- 
gen therapy, such a practice is indeed dangerous, 
especially during the period of bleeding. 

Two procedures have proved valuable in our 
hands. The first of these is the use of pro- 
gesterone. This substance counteracts excessive 
cestrogen production and transforms the hyper- 
proliferated endometrium into a secretory one. 
Four intramuscular injections of 5 to 10 mg. 
are given on alternate days every 20 days, thus 
producing a period every 28 days. If symptoms 
are not severe as little as 2 mg. may be sufficient. 
Where supplementary medication is required, 
pregneninolone, 5 mg. daily, orally, is useful. 
Many cases do not respond to this therapy and 
in these we have recourse to testosterone pro- 
pionate, giving 10 to 25 mg. daily or twice daily 
for two consecutive days, the first dose being 
administered on the second or third day of 
bleeding. Hemorrhage is controlled in from 12 
to 24 hours after the first injection. Supportive 
treatment during the cycle with small doses of 
methyl-testosterone orally in the second half of 
the interval is a useful measure in preventing 
recurrences, It is our firm belief that the most 
useful material in the treatment of uterine bleed- 
ing, no matter what the cause, is testosterone 
propionate. It is important to mention in this 


regard that very frequently in about 12 to 24 
hours after the bleeding has been controlled, the 
patient experiences ‘‘flooding’’. This lasts about 





“*quoUTUIOId SI 


g Zutpes,q e1ayM 

Oo pus  saAtjoeye *Jaljor 
- Ud sudZ0138a oryeuojduAs pooz 
= a1oy eh AT ead! pus pejoyu0. Zurpeslg 
> IvouIs [BUIZBA 

— 


Aq espnf{—jueour 
-}891} Jo uor}ze 
-hutju0d soueny 


‘enutzUuoo jou 
Asur 10 Aeul sasuour 
[BULION ‘UOTJaIN0S PIDB 
-ul 7OuU 4ySnu | ‘SABp g 0} fF UI AT OV] 
3Nq wUouUIUIOD | UIO1J SeZUBYO IBOUIS [BU 
AiaA welioydng |-138A ‘sunoy FZ Ul Joy 








‘ulegou00 =[BIoeds 
ou styz 3nq 
BuIMoljoy Ajoye 
-Ipeulut potiad 
jo uorsseiddns 
Jo Avjap esneo 





Aveul yuourzea1y, “‘quaTjaoxy 
‘asesop 

SIG} YIM Jasuep 

ou 3nq ‘sniezn ‘I QBIIBAB 


a1yseidodAy yU93B8 a[ZuIs 4sagq 
aonpoid Avul asn | ‘sinoy FZ 0} ZI Ul paTjol} 
penurzu0d Zu0T}] -u0d Ajjensn BSurpseaiq 





‘BuIsBys 
-louey Biyyed 
-O1J9UI SB 4891} 
esuodsal ou jy 

“Bul 


“uolzBINp Zuo] 004 jo 
10 @19A98 00} 4OU SUI04 
-duiAs jt pood s3jnsay 


*AYLAIZOB UBLIBAO 


lie jo worsseideg 


‘[BMBIp 
-YYIM yenpeis YIM 


Adviay} yuaureoe| doy 


‘U01}0B U9F014SO 
asoddoun 0} spo 
ousloygep uses0Ipuy 


‘WINII}aWIOpUE 04 
MOY poojq seonpel 
pus sa[oliezie [Bids 
Syoljysuod = ‘UINTIZeUI 

-oAUL jo AZIATY 


-o8 o1MmyZAYL szIqIyUy 


“AY 

-o1uryyAys Zutonput 

sng} ‘eseyd A101 

-008 @ Zulonpoid Aq 
Butpse[q ydn1194UI OF 

‘aseyd 

A10391098 pus’ uINezN] 





‘A[[t10 9u01948 
-0489}-[AYJouI 0} ee 
10 pal[o1juo0o §=6su0zdurAs 
udsYyA [BAIOZUI UdY}ZuUs] pus 
asop sonpel pus A[yoom “Zur 
GZ 03 OT e}BUOIdoId *so4se} 
‘10}0BJ B BVISBYIIOUSUI AIOY MA *Z 

‘aA0QB SB voNpal 
pus Ajtep “Zur ¢ [oIpeiysa 
—A][v10 19“ (SABP TZ 03 FT 
‘SUL [) S[VAJOZUI poasBatoUl 
{IM aBesop Ja[[BUIs UO UTey 
-UIBVUI 19} SYIOM F 0} E 1OJ 
A[YoeM ‘Zul ¢ o}yeuotdoidip 
[Olpv.1jsa—viivysiouauM ON *T 





‘SasOp F 0} Z 10} 
suojdurAs jo Jasuo [ensn 04 
snorAoid Avp suo wioly SABp 
9}BU19}[8 UO IO A[Iep “Zul OT 
0} ¢ ayeuOoIdoid 9u01e}s04s0,,, 


‘shup 
$e AiaAa SABp Z JOJ ‘pry 
‘Sul G¢ Al[B1O 9UO0Je}s048S0} 
-[Ayqey Jo ‘skep ¢% AdoAa 
SABp OM} JO} A[Iep 901M} IO 
Ajtep A[Ie[NosnuesjUl ‘Zul CZ 


0} OL 238u0TdOId 9u019480489,], 


‘sAep g[ AloAo SABP g IO} 


‘p'l'y'3ur ¢ A][B.10 suO[OUTUOU 

-Zo1d 10 ‘sAep Qzg AiaAa 

Sasop fF 10} SABP 9}BUI9}/8 

uo AjiB[NosnuBsjUl UdAIZ 

‘BUL OL 0} G VUOIa4yseZ0Ig ‘Z 
*A[SNOUdA 


‘IBows 
[BUIBBA josar 
pus o1sejdodAéy 04 
Zuizusyo UINTI}Z9UL 
-Opuea dI}se[diedAP 
‘sutdol} 
-oOpseuogs posveio 
-uL YyIM u9a80138a 
AO] usYy}y ‘[olpusuU 


-Zo1d yuesqs ‘uOI}eI0 
-x9 sues01jse SIP 





‘sZuipuy Aivuipio 


ay} JO yNO You AT[ensy— 


‘assyd A104 
-31008 Ou pus ‘adAy 
989049 SSIMG,, JO puw 
peuexo1g} 9 wWndjeur 
-opus [olpususeid 
ou ‘jyueysuoo yng 
PeYSstuluIp susBO014sh) 





‘III 9d4} avaurg 
‘aseyd A10}a1008 OU 
‘umiyewopue o14yse/d 
-1edAPT «= “Juesqe Jo 
pesveloep [OIpuvuseig 








‘sesusByo 
oryoAsd = ‘uOT}a10e8 §=-_[BU 
-IZBA OUI[VY[B ‘BA[NA SNz 
nig Rages bore, ape Aq 
PeMO][OJ UISIpIloIAYzIOd APT 
*AZISAQO ‘SSOUZUIBS ‘OBIZIOA 
‘soysny joy ‘Baoylo0usUIe 


AQ PpeMOT[OJ BIZBYIIOUaW 


*y}0q 10 UOT}BNAJSUSUI 
suunp 10 9@10jaq uleg 


*saoyiiousuisAp ou ATjensp 
*(UOIZBNIYSUIUT BNI} 
you) Suipeslq snonurzuo0o 
Aq peMol[oy Bvaoyslouswe 
‘peulioj urneyn] sndioo ou 
‘sysA9 = ODI OJ 


‘auloi1puAs 
[esnedousu ay} jo 4Ied 
SB usves WO} [esnedousul 
io AydoijiedAy ss jeyiues 
pezei00sse YIM UIOJ 
[ej4eqnd pus [eyoeqndeig 


*‘pedojaaep 
-lapun ‘[[euIs snJez— 


quo4zsisiog 


*APIATPORUI 


[BNxes 0} AZIAIJZOB [VNxas 
WIOI} BBUBYD Y}IM PozBId 
-O88B 90UB[Vq UII sULINOpUy 


‘u0ly 


-a1098 [BUIOU JO UOT}JOB 
pesoddoun 10 uas0138a 
JO UOT}aI9e810A0 
APAIPOBIad Ay [VIIJIWIOAT 


wI0dj 


"UISIULI}S@— 


snonul}uo0s. Ul Zuly[Nset 
qyuesqe osvyd uine}n] 
sndio0o 
ay} JO APIATQOR orumyyAgY 


‘qSO] SalIvAOo 


‘pouli0y winayn{ 


sndioo9 Ou puB SsajdT][OJ 
UBYBBINH JO 9DUa}SISIEd 
Zutz[nsel 
-1ad Ay [tydoseq Aleyinyzig 


YUMA aAQO8 


‘asnedouay 


*(UOTSUd} [BNA}SUaTY ) 
BoyiousuisAd 


‘(BOIS BY LIOUBY 
eiyyedoijour 
pus BIZBYIIOIZIW ) 
UBLIBAG, ‘Z 


*(BIZBYys.I0OU0UT) 
adAy Aivynyg ‘| 


:(Zut 
-peea|q [BNijsusulJezul 
10 [BN1IJSUBUT BAISSVOX 7) 








*adAj outlay “G 








“yey OLlaquBYyO 
-O1} aaared spe00x9 uvds 
‘eise[dodAy |[vjlues A[[euors 
-8900 ‘OpIql] Jo sso] ‘AZTTIaIg 











THE CANADIAN MEDICAL ASSOCIATION JOURNAL 


‘10d10} [ejueUw ‘UTYs 
Aip ‘A}IAIZOBUT GRIM BAOGY 





‘eisei/dodAy 
Jo APAMOBIJol aUlIsI9 
“u0ly 


21098 UBLIBAO azenbapeuy 


“UIST 


-prorAyyodAy yyIM aaoqy 


‘adA} UBLIBAGQ ‘Ff 


‘ad AY 
PlOIAYF-AIBIMIT “E 











-pe2[q 94} esvar0 sndioo Zulyjnsel yyIM | -vijulI “Q°y OS 0} OF ‘sudZ01}SHO pus “F'S'Y 

-ul A[[BUOISBIDG ‘[Njasn A[[BuUOoIsBddG | UDIZB[NAO asnvo OF | SsuIdoIjopeu0s ArvyNzIg “] | JO UOTZeIOXS pasvoloUT 

‘Il 10] 

Ivowug ‘[olpususzeid 

ou ‘jeullou wuory 

-910xX0 U930148a ‘o1yd 

ee ‘aA0qs SY ‘aA0ge SY ‘eAO0qge Sy | -0138 UIMNyoUIOpunT 

‘II 10 y odAy 

*SaSIN0D [B1IBAVS Igouls [BuIsBA (ASdorq) 

Saiinbel pus A|[euors ‘aZIs [Nps ‘sajoA0 aaiy} YSBal |UINIIjJeWTOpUa OTYdo1}8 

-8000 SoSsalZol YoIyM 0} sniejn oiyse\d ye 10} A[[BoIAO suoIe4ses ‘uOI}JaIOX9 U9F01}Sa 

saoyiiousue Aisguiiid | -odAy dn pling 03 |-o1d pus _  ayeuordoidip | pesvaisep ‘urdo1jop 

ian St cal aa he ut 4ydaoxe poos aying | Adeieyy Jueus0¥R|day | [o(peijsq) “youryxa prlorAyy | -euo# Areuin ssaoxq 

*10}9BJ 

a318] B SI WSIPIorAyy ‘QUIIZQI BAOGB Y4IM Iay}9F04 ‘9}B1 O1[OGBJoUI 

pitas ee? -odAy alayM pooy ‘aA0Q®B SY | B8OP pazBia][0} [[NJ UI plorAYT, | [eseq MOT snjd saAoqy 
“WINJas 818 JUBU *AYIATZO“ 


‘OE 104j8 UBY} BdUVDS| 
“BUI JO ASN Y}IM | -OpBe Ul SJooya 19}30q 
SsouyoIs uUINJas ‘guomeAoidut Aled 
}SUlBVSB = ABN |-Odule} 10 A1OJOVISIVeSU 


-Baid Ul0d} [et194 


-19A0 Udy} APIAIZORUI 
[eiziut sasneo AwBI-x 
YIM = pazyeynuinyg 
‘Adviay} JUOUVDR| doy 


‘AIBAO pus Areyinzid 04 
Ael-x asop “Wg 4oRI}xKO 
prorAyy ‘Apoem X 1" 00S 
suldo.1jyopeu0s ‘yaIp oyenbapy 


auoN 


‘90U8B 
-1a]0} as00n]s YSIY 
‘uUOI}IIOXa © BUO1}Sa 
pue uvjoid poonpey 


‘jolpuevu 
-Baid ‘uaZO014sH 
asvolou] ‘yopuog 
-W1aYosSY VAlZISOg 


‘APIPIBU pus Apt[is384s 
‘Ayisogo = AIBUIUIBUI-SUOUL 
-o] pss ‘YYMOID = [BY oTOYys 
pepseyzal ‘eisejdodAy [eyuer) 


“‘queUul 
-9B1B[U8 JULIO} VAISSAIZO1g 








‘S8lIVAO 0} UOIZR] 


-NW13S @ATJOOoul YIM 
(uoTjonIysep 10 AYdos7ze) 
uotounjodAy = Aseqingig 


‘uIneyNy SNdsios sAlpoy 


“ad Ay Areyngig °Z 


*Aoueusalg ‘| 
: (BMY AIOUBWIOST[O 
pus ‘odAy ‘vaoyiouswy) 
:SLap1OSiIp [VNIYSUI IY 


SNDIG GNV SNOLdWAG NOLLIGNOO 


SISONDVIC ‘TIVOINITO | 


SONIGNIY AYOLVUOAV'] 


LNAW LV Ad LNGAWLVAa 
SAIV ‘'IVOINITO 


YOd ATIVNOILVY | 


SLNANWOO SLTASHY 


20 














LNANLVAUL AGNV SISONDVIG OL ACIND OILMONAS 
‘A ATAVL 






re 
N 


SEX HORMONES 


CANTOR AND OTHERS 


July 1942] 


‘as[nq “‘SUuOIPIBI} 
sausiqwueu *‘queul}eel} oyenbape | -u0d jo1ju0D)=6—pue 
pus peys[tp |puse surozdurdAs jo uolytu | sniejn uo 9U0I}SsH0 





‘eyus0e|d Ul sesuByo 
eAIPB1ouaZap Alia 
foi ‘Jop su01e4seF 
-O1d 03 enp [ot148< ‘039 ‘sO Jo 
‘A[Vep 901M} 10 A[tep |19A0 9U01}8a ssa0xe UOT} RYRIIP ay8i1apour ‘sured 
armyyAy. ‘eseys10UIs FT 


‘AoUaIDyep 9Uu0194seF01g “ANOQG’] BIN}eUIAIg 











so jt ONj[BA ON | -#0001 Ajivo uo pusdeag | jo uomoe yosyo Of | a10ul JO ‘Zur QT suo0lezseso1g |‘suido1jopeuod ul asty 








*AZOlO1ZS BY} UT BAO ‘uolzeoTd 
pe ysyq se yons 4ooj -u10d9 Aue jo uoIzedtioijue UT ‘BAO pozySI[q 10 
*peyeip | -ep [sorul0zeuB OU pueB ‘agA0Qq’ SY |polled paze[Na[eo 4 AjaUTyNOI ‘aAOGB SY ‘a9AOQB SY | OSNBO [BUOIZN4I}WsUO0D OU “UOT}IOGS [eNnzIqeyy 
ji Aoustoyep suosa4soZ01g , 


SI SO jt ON[VA ON | AjIva pozIeIs jt poor 





‘Aousu 

-a1d aztj1qeys day 04 

‘soinsvoul [ensn | Byusoeid Aq uoTjoNp 

*‘poze[Ip |qyIM Zuole Alive poyieys | -o1d ojyenbapeul s10j 

SI SO JI OnjVBA ON | JueUIzBeIy Jt poor | Adeviayy yUsWIZ0R[deY 


‘aUON “aUON 
‘u0I}BINp 3.1048 
jo 10 ‘yuasqe 10 
peAsjep eq Avur ‘qoueLINIGI 
Butmoyjoy §=Ajaze =| Ou Aljensn YIM Jorjer ‘APIAIVOV usd 


-Ipemut polieg | o13eul0yduIAs 9aya[duI0,d | -0138a jo uolsseiddng 


UdAIZ 9q P[NoYsS yNq sAoge sy 








‘spotied 48 sABp 





F 0} g 10} usy} ‘peddojs Zur *[O11}8@0 
-pae[q [jun ainsveu vAtjs0d | JaA0 9u0148a sse0xGy ‘yjuOUW pig ynoqe Ajjensn 
-dns se Ajjeio ‘p'ry ‘Zur g | ‘[olpuvuseid pesveio | SO jo uol}ezZB[IP JNOyIIM *AQUOIOWJIUI [e}Ua0 ; 
auojoutueUzeld Y}IM ‘p''qio | -aq ‘wsToqejeur ues | ed} Ul [ensysuouUI—oZiByo | -vjd 0% Alqeqoid oenp ‘u0l}10qe poueyvery J, 
A[vep “Bur Q[ 0} ¢ eu0Ia4SaZ01g |-0138H Jo sduBqiNysIg | -SIp Apoojq ‘sdurvio ‘ureg | Aoueloyep eseuUo0Je}seZ01g 
" ied a Sete He a 
‘au0ON ‘SISBq OUTIDOpUa [vel ON | “BUIZIUIOA pue vosneyy 
:Aoususaig 





nD 


"III 9dA4} 1vourls “238A 
‘aseyd *SOLIBAO ‘aseyd 
410301008 OU YyIM | 24} JO 8z8Ah0 ABl[MoTOJ | A10JaJOes yNOYWIM UOTIE ‘eluApoyseur 
‘Ajvep oouo | umnidjeuropue o1jsuid | 4}IM poyeloossy (‘[] adA} | -Jojtjoid snonutjuoo ut :BisejdiedAy o8h9 °z 
10 skep ¢ 0} Z IOj ‘p''q ‘Zur |-1adAPY ‘pajaloxe | 8.dazey) “48Beig jo e1ju90 | Bulz[Nsel salivAo 913849 
cz oe yeuotdoid 9u019}80}8se,, | SuaZ0138Hm pasvatoUy | UI S}SA0 peqiosuMolto [Jam | Aq “48 Jo UOTJaIOasSIOd APE 








Pas eee ae le “(ad Ay 


*qU9UIzBeI} *saseo 4SOUI 
Jayziny = Ssoumnb =| ut poos Ajirey szpnsay |'Advisy} Juoms0¥e[dey 
-91 UWOISsolZ 
-a1 wey} syzuOUI 
€ 0} Z 10} asin0d J 
auo Jozje jaljey 





*‘poaonpal 
st Adviayy asue} 
-uI vey Ivodde 
-SIp [[IM 3I—uJe0 *‘qo0Ye o1y8UIeIp ‘aA0qge SY 
-u09 OU UOISBID0 | 4SOUI 94} SI SuIOZdUIAS 





Plhoys ynq In900 | Jo jaljal pus suoOrsa] 
ABUL Butpaa[g | oj0InNe1y OY} Jo Zuljvayy 
‘uoT}e1O 
-8S plow ue sonpoid 
‘SY9OM [B1aAaS pus uolyeziyeyyide 
10} ponutzuosd ‘sAep | osneo ‘esoonul jo 


eq plhoys yueur | g 0} fF UIYyyIM asuOds | ssa yOIYy esvoJOUT 0} 











‘sABp 
“peute, | OT 0} £ Ul peutezqo oq 
-uIvul 918 Szjns | pjnoys IvemIs AT odAT 
-al 484} Ule}I100 
oq 0} 1B9UIS "BBA ‘SYOOM fF UI | “UIZLIO UBLIasSIONy JO 


Aq yoaye MOTO] | jalje1 ezefduroo Aypensy | sijrulsea jo asvo ulsy 





“IBOUIS “BBA 
Aq yaye MOTIOT ‘uol} 
‘aINd = [Bllej0Rq ‘suaZ01jsa | -81008 ploe sonpoid 


pus [votur[o [gun | jo uOT}JOe jo aleyds opis | puw uUorlzezIjayzIde 
peurezureur aq | -}NO UOT}JO9jUI JO SNO0} jasneo ‘esoonuI “BBA JO 


ySNUL YUOUT}BALY | 1a4},0 OU JI POOd aymM& | ssouyory, asvasout OF | “Bur Z ayeuotdoidip jorpssj}s7H 





-yeo1} aatqioddng | -a1 poos Alaa Ajensy | Adviay} yuousoejdey 


‘SMO][OJ Butpoo]q dArssaoxa 
SSa]UN BdTOYO Jo aUO SI aINpad 
-o1d puooes ayy, ‘[BAlozUT 


WT Sdezeyy) ‘“Butpes[(q 
ajddiu [euorsev00g =‘ tul0B ‘IB[ngoT ‘T 


prur oy} Ul Yoom B 99IM}3 JO AT |‘UISTUBIIBAO-OdAY UISY | PUB S}JONpP [VUTUIII} Jo s{][90 
-yooM ‘Zul C°Z 0} [ o}BUOIdOI [vyeyyide jo ‘sijorid woud ‘0788S | “4SBeIq JO es¥asIp O13shQ 
Suisiie ‘syshd9 oynutiu pues | -uedul0d 0% AivyzinzId jo byt 


-Ip [OIpvijsea 10 a[aAo Jo Jey 
puooes ay} ZulInp ouo0le}seR 
-o1d pues ‘doidip ‘peizsip 


sajnpou pezejnsdvoue-uou | A}IAIJOW pesvetoUl YRIM 
yyIM weisejdiedAy se[ngo’T | wstuviieao-odAy Aivswiug 








‘syquoul 

§ 0} 9 UI pozvadel osinod puB 
syjzuoUul F 0} Eg IOF ONUT}JUOD ‘sozueyo 

0} oUIZnOYyY “BIqe, jo UOT} d1ZOINVIY pozBIoossy *9}ez8 

-oUNUI puv YSU YORE Sato} ‘asnedoustl ul Sy | o[IJUBjUI OF BSOONUI “ZBA JO ‘AausIOygep ues0148sq) ‘BANA SISOINVIY 
-isoddns ‘A[yoe0M 901M} ‘Zur uinjel pus BIqe] jo Aydolze ; 

OI 0} ¢ ‘doidip "peiyzse qyTM Y}IM pazeloosse osnedousu 
Adviay} IvpnosnurvszUl asue}UT 19}j@ SIBQA CT 0} OT SInd0O 











*quauI}UIO 
[OIpBiysea jo a ‘auloipuAs 
10 pus oinseoul aAIqI0d ns 8 ‘asnedouesul ul sy asnedousul jo 418g ‘asnedousw Japun sy ‘ad Ay [esnedousyy 
se saliozisoddns jo uolippe 
24} YRIM azeu0Idoidip-jorp ‘BANA SNylInig 
-B.1jSH Zuisn osnevdouosul 10j sy 











"9384S 

[eorszojorisAyd uleyuIeUl 04 

szyZIu F 0} gE AIOAD Naa 

paonpea jo sa110z1soddns usey4 *saqyA0 
‘SHOOM F JO} S}YSIU o}BUIIz/8 | -OONI], [[e Ajivou ‘T 
uo ‘Zul $'Q sat10z1Isoddns adAy Iveuls ‘esoonul ‘eSOONUI [VUIZBA DIYdOIVY ‘Aousiayep ueso014sq) ‘SIPIUIZBA BTIUEG 
pue s[vAtoqzul A[yoom Ye ‘Zur [-3vA oTydoIye ‘uOTy wet ; 

G 0} ¢°Z a}BUOIdOIdIp “peiysq | -e10xe UVBOIZSM MOT 








*sABp OG 103 ‘UOIJOOIUL OF 
8}4SIu 9}eUle}[8 pus SABP OT ‘U0l}OBAI BUL[BALY a[qvioul[NA 41 Zurlepual 
0} 2 10} YIU YORe ‘Zul FC Jo eul[eyye 0} plow’ wo *([800000002) 
*yIsoddns ‘38A ‘Syo0M Qg JOJ | ‘SUISTUBZIO UBLIOSSION uOoT}eI008 saZuBYyo pueB SIPIUIBBAOAN A 
‘UOI}AINIS BUI[VY[e | BSOONUI ‘BBA Jo SSauUyIIYy “SIPIUIZE A 


S[BAiozUul ABp QT 0} 2 38 UsYy 
‘sasop Q 10} S[VAIozUI Ap F 38 ‘IJ Jo | JuBos B pus SUOTSOIs [[VUIS | S9ONpel yooya uaZo14sa 


I 904} Iv9UIS [BUIZEA| Y}IM BSOONU pojsesuo poy | [BUIEzBU JO [VMBIPYITM 








ae 


22 THE CANADIAN MEDICAL ASSOCIATION JOURNAL 





[July 1942 








15 minutes and the patient should be warned, 
so that embarrassment may be avoided. 

Dysmenorrhea.—The etiology of this condi- 
tion is still obscure. Most investigators feel that 
it is due to increased myometrial activity con- 
sequent to hyperestrinism. The most effective 
remedy is found in the androgens. This is not 
entirely empirical, since it is now well estab- 
lished that the androgens do play a definite réle 
in the eyelical phenomena of menstruation, The 
suggested possibility that androgen deficiency 
leads to unopposed cstrogen action and dys- 
menorrhea provides the rationale for its use 
here. Testosterone propionate, 5 to 10 mg., de- 
pending on the gravity of the symptoms, is 
given on alternate days with the first dose on 
the day previous to the usual time of onset, the 
treatment being continued through the period 
during which symptoms are usually present. 
The next following period cf bleeding may be 
delayed, scanty or absent, but need occasion no 
concern. In several cases we have suppressed 
completely several consecutive periods, and 
found that, with the cessation of treatment, 
subsequent cycles were symptomless. 


Much has been said and written about the 
dangers of producing hirsutism by this medica- 
tion. We have used up to 300 mg. per month 
over a period of three months in several cases 
without any evidence of masculinization. The 
threshold for producing such an effect is about 
500 mg. a month, an amount far beyond that 
of therapeutic necessity. Should hirsuties ap- 
pear, or hoarseness, the patient may be assured 
that these will disappear entirely after the 
treatment is stopped. 


The menopause syndrome.—The clinical mani- 
festations in this condition and their intensity 
vary with the degree of estrogen deficiency. 
Whether the autonomic imbalance, identified 
with hot flushes, is or is not part of the same 
deficiency is still in doubt. Where menorrhagia 
is not a prominent factor we administer estro- 
gens by the intramuscular route, using the long 
acting estradiol dipropionate (di-ovocylin) to 
restore the normal hormonal equilibrium and 
compensate for the abrupt or gradual with- 
drawal of the ovarian secretion. Patients with 
severe symptoms are given 5 mg. at weekly inter- 
vals for three to four weeks. They are then 


maintained on smaller doses, 1 to 2 mg. at. 


weekly or ten day intervals. Some whose symp- 
toms are less severe can be controlled with as 
little as 1 mg. at 14 to 21 day intervals. The 


therapy is continued until the interval between 
injections can be lengthened to one month with- 
out return of symptoms. In appraising the 
results it is well to recall that the subjective 
is a prominent factor in the complaints and too 
great emphasis must not be put on the patient’s 
evaluation of the treatment. Frequent vaginal 
smears are of great assistance in judging the 
value of this routine. Symptoms disappear very. 
rapidly, often within 24 hours. The vaginal 
smear changes from round or oval epithelial 
cells and leucocytes to large squamous epithelial 
cells associated with normal activity in about 
four to six days after the first injection (Plate I). 
Occasionally patients are encountered who do 
not respond to estrogens no matter how large 
the dose. If there is no clinical improvement in 
two or three weeks by the criteria mentioned, 
it is useless to persist with cestrogens. In these, 
as in cases where menorrhagia is a prominent 
factor, we have used androgens with good re- 
sults. Testosterone propionate in doses of 10 
to 25 mg. at weekly intervals is administered 
until the symptoms are controlled when the dose 
is decreased and the time interval lengthened. 
Disorders affecting the vaginal epithelium. 


Vulvovaginitis—Infections of the immature 
vagina are ordinarily very difficult to handle. 
The differentiation of specific and transmissible 
forms (gonoecoccic) from non-specific types is 
difficult and outside the scope of this paper. 
The mucosa is red, congested and eroded. The 
secretions are alkaline. In the newborn, under 
the influence of maternal cestrogens, the mucosa 
is thick, the secretions are acid and the flora 
bacillary in type. Within three weeks or a 
month after birth the mucosa becomes thin and 
the secretions alkaline and scant. It remains in 
this vulnerable state until puberty when the 
cestrogens again convert it to the thickened form. 
After the menopause, the mucosa again reverts 
to the pre-pubertal state and again becomes 
liable to infection and trauma. 

The treatment of vulvovaginitis with cestro- 
gens is an attempt to promote epithelization of 
the mucosa and produce an acid secretion. 
(Estradiol dipropionate (di-ovocylin), 2 mg. at 
4 day intervals is given for six doses and then 
decreased to weekly or ten-day intervals for 
another month or six weeks. Vaginal supposi- 


tories containing 0.4 mg. are inserted nightly 
for a week or ten days and then on alternate 
nights until a clinical and bacteriological cure 
is effected. If the treatment has been adequate 
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there should be no recurrence at the end of one 
month after the last dose has been administered. 


Recurrences after three months are certainly. 


due to reinfection. 
Senile vaginitis, pruritus vulve and kraurosis. 
—The atrophic mucosa and leucocytie smear in 


these cases is taken as evidence of extreme 


estrogen deficiency. To increase the thickness 
of the epithelium we use di-ovocylin, 2.5 to 5.0 
mg., at weekly intervals together with supposi- 
tories (0.4 mg.) on alternate nights, for about 
4 weeks. After this, vaginal suppositories of 
reduced strength twice a week will maintain the 
physiological state. Regression is unusual and 
ean be treated with a further intramuscular 
course. 

Pruritus associated with the menopause is 
relieved by the treatment already outlined for 
that syndrome if vaginal suppositories are used 
as a supportive part of that regimen. Pruritus 
which arises about 10 to 15 years after the 
menopause and which is associated with labial 
atrophy and kraurotiec changes in the vaginal 
mucosa requires intensive treatment. In addi- 
tion to the ordinary measures as outlined for 
senile vaginitis, we have found that the local 
application of an inunction containing 1.0 mg. 
cestradiol dipropionate per gram of adeps lane 
is a useful adjunct for at least three or four 
months and the course repeated after an interval 
of four to six months to prevent regression and 
ensure freedom from symptoms. 

Cystic disease of the breast.—(1) Lobular 
type—This is a painful hyperplasia of the 
terminal ducts and acini of the breast associated 
with the formation of small cysts. It is accom- 
panied by evidence of hypo-ovarianism with 
pituitary overactivity. It may be treated by the 
eyclical use of estradiol dipropionate and pro- 
gesterone, or by cestrogens alone given in the 
mid-interval. Regression of symptoms after 
three or four months is not unusual and a 
further course of treatment is required. (2) 
Cystic hyperplasia (mastodynia) is the more 
common type, being associated with cystic 
Ovarian disease and oversecretion of cestrogens. 
This is characterized by well cireumscribed cysts 
in the centre of the breast due to continuous 
proliferation. Complete symptomatic relief can 
be obtained, usually without recurrence by the 
use of testosterone propionate, 25 mg., once or 
twice daily for two or three days. This depresses 


cestrogenie activity completely. It is well to 
note that the period immediately following this 
procedure may be scanty, delayed or absent. 
We have also used testosterone propionate in 
gynecomastia associated with adolescence, with 
excellent results. In these a weekly injection 
of 25 mg. for two or three months is very effec- 
tive in allaying the pain and reducing the size 
of the breasts. 


PREGNANCY 


Threatened abortion, habitual abortion, pre- 
mature labour.—The endocrine basis for the use 
of progesterone in these cases rests on the fact 
that the placenta functions normally as an 
endocrine gland producing progesterone. The 
well established decrease in the excretion of 
pregnandiol which accompanies these complica- 
tions of pregnancy provides the rationale for 
the use of progesterone. The dosage is outlined 
adequately in the synoptic table, and-it is only 
necessary to recall that the amounts given must 
be very large if a good response is to be ex- 
pected. The normal pregnant woman excretes 
up to 20 mg. a day at the third month, and 
replacement must be at least the equal of that 
quantity daily during the time when symptoms 
are present. 


COMMENTS 


More than thirty years have passed since 
ovarian extracts were first prepared for clinical 
use. In recent years the earlier crude extracts 
have given place to pure crystalline preparations 
and then to synthetic ones. In many eases, the 
synthetic materials have been shown to provide 
even greater biological activity than those pro- 
duced naturally. That these should be added to 
our therapeutic armamentarium is obviously a 
step in the right direction. This paper is an 
attempt to present the salient information about 
the sex hormones, their function, and their use 
in the more common disorders of the female 
genital tract (Table V). The information has 
been gathered from many sources, but the form 
of treatment outlined is based on our own clini- 
cal experience and in most cases is in accord 
with that of many other investigators. 
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THE PATHOGENESIS OF CHRONIC ATROPHIC PYELONEPHRITIS AND ITS 
POSSIBLE RELATION TO THE PRODUCTION OF HYPERTENSION 


By H. E. Taytor, M.D., M.R.C.P.(Ep1n.) 


Department of Pathology, Dalhousie University, Halifax, N.S. 


[7 is now a well established fact that hyper- 
tension may be produced by causing an 
ischemia of the kidney, either by the method 
developed by Goldblatt':?}* of clamping the 
renal artery, or by Page’s* method of inducing 
a perinephritis by wrapping the kidneys in 
cellophane. Subsequently it was shown by Page,® 
Munoz et al.,° Coreoran and Page’ and others 
that the hypertension was apparently due to 
the formation of a substance called renin in 
the ischemic kidney which combined with a 
pseudoglobulin in the blood serum, to form a 
vasoconstrictor substance angiotonin. An in- 
hibitor substance, termed hypertensinase by 
Munoz,° was also demonstrated in the normal 
kidney which counteracted the action of the 
angiotonin. This inhibitor substance has also 
been isolated by Page® and his colleagues who 
have reported beneficial results in the treatment 
of both human and animal hypertensives by its 
use. The basis of experimental hypertension 
thus appears to depend on what might be 
termed the ‘‘inhibitor-angiotonin’’ balance. 

Many papers have recently appeared attempt- 
ing to correlate cases of clinical hypertension 
with an ischemia of the kidneys. Those ap- 
pearing to have the soundest basis deal with 
chronic atrophic pyelonephritis; for instance 
Barker and Walters,’ in reviewing 57 such cases 
diagnosed clinically, found 45.5 per cent with 
an elevated blood pressure, while in 24 cases 
with a pathological diagnosis 62.5 per cent had a 
raised pressure and 45.8 per cent definite hyper- 
tension. Other papers, such as those by Butler,’® 
Barney and Suby,™ Patch, Rhea and Codnere’” 
and others, report relief of hypertension in cases 
of unilateral chronic pyelonephritis treated by 
nephrectomy. 

Weiss and Parker*® in an excellent review of 
the pathological changes occurring in such eases, 
suggest that a renal arterio- and arteriolo- 
sclerosis resulting from inflammatory damage 
and leading to an ischemia, is the probable 
cause of the hypertension. This theory however 
cannot be accepted as the entire etiological factor 
since Crabtree and Chaset,’* reporting 150 con- 


secutive nephrectomies, found that vascular - 


changes were present in a large percentage of 
cases with no hypertension, which is a common 
surgical pathological finding. 

Braasch e¢ al.,° in analyzing 1,684 patients 
subjected to renal operation for various condi- 
tions, found the incidence of hypertension no 
higher than in patients taken at random. They 
state, however, that atrophic pyelonephritis with 
associated hypertension forms the group most 
amenable to surgical treatment for the relief of 
the raised pressure, and they predict that 
surgery may relieve it in 70 per cent of these 
eases. It would thus appear that hypertension 
is not associated with the vast majority of surgi- 
eal renal conditions, but that in a small group 
of chronic pyelonephritic cases, hypertension is 
present and seems to be related to the renal 
condition, and is not merely a coincidental find- 
ing. The following cases are reported in an 
effort to explain this associated hypertension. 


CasE.1 


Mrs. H.C., aged 34 years, was admitted to hospital 
in 1935 with an epithelioma of the cervix which was 
treated with radium. Her blood pressure was recorded 
as 130/95, and one urine examination revealed noth- 
ing abnormal. She was discharged after one month, 
still with a foul P.V. discharge. 

In ly41 (six years later) she was readmitted com- 
plaining of ‘sciatica which had commenced two months 
previously. The pain radiated down the back of her 
right leg to the sole of her foot. Physical examina- 
tion proved negative except for tenderness over the 
sciatic nerve. Because of the previous history it was 
suspected that pressure from metastases in the verte- 
bral column might be the cause of the pain. X-ray 
of all bones, however, proved negative, and pelvic 
examination showed no evidence of the previous 
carcinoma. The blood pressure was now 160/105. 
Repeated urine examinations revealed a few pus and 
red cells and occasionally a hyaline and granular 
east. Albumin was negative. Lumbar puncture and 
examination of the urine for lead also proved nega- 
tive. Blood chemistry on admission was within normal | 
limits, but just before death it had risen to a high 
normal; non-protein nitrogen 42.54, urea nitrogen 19.83, 
urje acid 5.48 and creatinine 1.71. She was in bed con- 
tinuously, and 20 days after admission her temperature 
rose to 102°, at which time she complained of headache 
and respiratory distress, which gradually became worse 
until she lapsed into coma and expired. 

Post-mortem examination revealed an acute suppura- 
tive bronchiolitis with marked toxie change in the 
liver and spleen. The left ventricle of the heart 
showed a little concentric hypertrophy. 

Left kidney.—tThis organ was reduced to less than 
half of its normal size, the capsule was difficult to 
strip and the surface was deeply scarred, while the 
intervening tissue was somewhat granular. The pelvis 


was slightly- dilated, but there was no evidence of 
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acute inflammatory change. 


Histological examination 
revealed large patches of completely sclerosed 
glomeruli and wide destruction of tubules with marked 
infiltration of lymphocytes. The glomerular lesion 
consisted of a periglomerular fibrosis which extended 
inwards causing complete obliteration of the vascular 
tuft (Fig. 1). There was an early degree of peri- 
glomerular fibrosis in some small areas of fairly normal 
tissue which alternated with the larger areas described. 
This early perifibrosis was similar to that usually 
seen in hydronephrosis and in those cases of pyelo- 
nephritis with no associated hypertension. The inter- 
lobular arteries showed'a little endarteritis, with slight 
narrowing of their lumina and there was a minimal 
degree of arteriolosclerosis dissimilar to that seen in 
essential hypertension. ae 

Right kidney.—This was normal in size and appear- 
ance. Histologically, however, there were a few 
fibrosed glomeruli occurring in small scattered patches, 
and a minor degree of arterio- and arteriolo-sclerosis. 
There was no generalized arteriosclerosis in the other 
organs, 
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end did he complain of abdominal pain. Urine ex- 
amination showed a one plus albumin, but no pus cells 
or red cells were seen on microscopical examination. 
The blood urea nitrogen was 12.32. 

Post-mortem examination.—There was an acute sup- 
purative peritonitis due to a perforated acute duodenal 
ulcer. Several shallow chronic ones were also present, 
but the patient had never complained of indigestion 
or abdominal pain. The left ventricle of the heart 
showed a moderate concentric hypertrophy. 

Right kidney.—There was a hypernephroma involving 
the upper third of the organ and there was also a 
marked hydronephrosis, only a small portion of normal- 
looking tissue remaining at the lower pole. The kidney 
between this and the tumour was fibrotic and scarred. 

The histological findings were almost identical with 
the previous case. Fig. 2 shows the marked tubular 
destruction with lymphocytic infiltration and varying 
degrees of glomerular fibrosis which can definitely be 
seen to be progressing from without inwards. The 
periglomerular fibrosis was more marked than in Case 
1 and less completely sclerosed glomeruli were present. 





Fig. 1 
Fig. 1.—Photomicrograph of left renal cortex from Case 1, showing marked tubular destruction 
with lymphocytic infiltration and varying degrees of glomerular fibrosis progressing from without inwards. 


H and E stain. Medium magnification. 
The pathology is similar to Case 1. 
ating the vascular tuft. H and E stain. 
cortex from Case 3. 
infiltration and tubular destruction. 


In brief the findings were a unilateral chronic 
pyelonephritis with associated hypertension and 
a minimal degree of glomerular fibrosis and 
arteriosclerosis in the contralateral kidney. It 
is of interest to note that the uterus was only 
the size of a walnut and microscopic examina- 
tion failed to reveal any tumour cells, The 
sciatica was undoubtedly due to a mass of ad- 
hesions in the pelvis. There is a possibility that 
the renal infection was related to the old 
cervical lesion; however there was no evidence 
to support this supposition. 


CASE 2 


K.P., a male, aged 70 years, was admitted to hos- 
pital with acute retention. One week previously his 
blood pressure was 190/100. The retention was re- 
lieved by fixing a catheter in the bladder. Shortly 
after, he appeared to be in shock and passed a large 
tarry stool, followed by bright blood. His condition 
deteriorated rapidly so that a thorough examination 
was not possible. A transfusion was given but on 
the following day he once more became shocked and 
expired a few hours later. At no time until the very 


Fig. 2 





Fig. 3 


Fig. 2.—Photomicrograph of right renal cortex from Case 2. 
Note the definite periglomerular fibrosis extending inwards and obliter- 
Medium magnification. 
Note the numerous fibrosed glomeruli 
H and E stain. 


Fig. 3.—Photomicrograph of right renal 
in the field with marked lymphocytic 
Low magnification. 


The interlobular arteries, however, showed more en- 
darteritis, with narrowing of their lumina. The degree 
of arteriolosclerosis was also slightly more marked, but 
they did not show the usual hyalinization seen in 
essential hypertension. The pelvis showed a _ typical 
chronic inflammatory change. 

Left kidney.—There was only a minor degree of 
hydronephrosis andthe surface was smooth, the cortex 
of normal width and the markings distinct. Histo- 
logical examination revealed some glomeruli with 
periglomerular fibrosis and very slight arteriosclerosis. 
The arterioles were not affected. The prostate was 
enlarged due to a simple adenomatous hyperplasia and 
the urethra was obstructed, the bladder wall being 
hypertrophied and trabeculated. No generalized 
arteriolosclerosis was present in the other organs ex- 
amined. 

Summary.—Unilateral chronic pyelonephritis with 
hydronephrosis and hypernephroma of right kidney 
associated with hypertension and a slight hydro- 
nephrosis with early periglomerular fibrosis in the 
contralateral kidney. 


CASE 3 


This is of particular interest since the patient was 
a child aged 5 years. He was in hospital in 1937 
with a scalp injury which became infected, resulting 
in a sinus formation. During his three months’ stay 
in hospital several urine examinations were done and 


found negative, but just before his discharge 20 pus 
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cells per high power field were found. One can there- 
fore assume that either a bladder or kidney infection 
was present at that time, perhaps associated with the 
infected scalp wound, He was never in good health 
after that. 

In 1941 he was readmitted to hospital because of 
headache and listlessness. On the day previous to 
admission, he had fallen and hit his head. Just after 
entering the hospital twitching of his body occurred 
and this continued in spite of chloral hydrate admin- 
istered per rectum, until his death 14 hours later. 
Unfortunately no urine analysis or blood pressure 
readings were recorded. 

_ Post-mortem.—There was a marked concentric hyper- 
trophy of the left ventricle, the wall at its thickest 
point measuring 1 inch in width. The valves and 
pericardium were normal so that one may assume an 
existent hypertension to account for such marked left 
ventricular hypertrophy. There was a small subdural 
hemorrhage of the brain underlying a hematoma of 
the scalp, otherwise the pathological changes were 
confined to the genito-urinary tract. 

Kidneys.—Both organs were extremely shrunken and 
scarred. The mucosa of the pelves was thickened 
and they were dilated. The cortices were irregularly 
thinned, due to large wedge-shaped fibrotic areas, and 
this, associated with the dilated pelvis, left only a 
thin rind of kidney parenchyma. The ureter on the 
right side was slightly dilated and tortuous, while the 
bladder showed a fibrotic thickening due to a chronic 
cystitis. Histological examination revealed similar 
lesions*in each organ. Only a few small areas of 
fairly normal looking tissue were left, the remainder 
showing the same changes as in the two. previous 
cases; marked tubular destruction with lymphocytic 
infiltration and glomerular fibrosis (Fig. 3). There 
weré more completely sclerosed glomeruli in this case, 
and the interlobular arteries showed marked sclerosis, 
both endarteritis and medial hypertrophy with re- 
duplication of the elastica interna being present. The 
arterioles were also more sclerotic than in the other 
cases and some hyalinization was noted. The arterioles 
in the liver, spleen and pancreas were also sclerotic. 

Summary. i i i 
with associated hypertension, uremia and generalized 
arteriolosclerosis. 





DISCUSSION 


The essential lesion in these three cases is the 
destruction of large numbers of glomeruli by a 
fibrotic process of inflammatory nature, originat- 
ing from an ascending infection in the tubules 
leading to a periglomerular. fibrosis, complete 
obliteration of the vascular tufts, and a varying 
degree of arterio- and arteriolo-sclerosis. Such 
a reaction must of necessity lead to an ischemia 
of the kidney, so that one may safely assume the 
release of renin and the subsequent formation 
of angiotonin with production of hypertension 
in a manner similar to that obtained in experi- 
mental hypertension. It should be emphasized 
that the renal and general arterial changes in 
the cases presented are not in the least similar 
to those seen in essential hypertension, except in 
Case 3, which was a five-year old boy in which 
the presence of the essential type of hyperten- 
sion can of course be ruled out. 

In Case 2 there was the additional factor of 
a hypernephroma involving and destroying the 
upper portion of the affected kidney. It is con- 


ceivable that the tumour may further have ag- 
gravated the ischemia by pressure, comparable 
to the method used by» Page* in obtaining ex- 
perimental hypertension by means of cellophane 
perinephritis. A case of hypertension in a seven 
year old girl with a Wilm’s tumour, relieved by 
nephrectomy, has in fact been reported by Koon 
and. Ruch,*® and in their paper they suggest 
that the raised pressure was due to interference 
with the renal blood supply by pressure of the 
tumour. 

The association of hypertension with cases of 
unilateral chronic pyelonephritis is, however, 
difficult to understand, for one would expect the 
inhibitor substance present in the normal kidney 
to prevent the rise in pressure. It is possible 
that the so-called ‘‘normal kidney’’ is not his- 
tologically normal, but that a minimal degree of 
fibrosis may be present, sufficient to upset the 
‘‘angiotonin-inhibitor’’ balance. In the three 
cases presented here, the contralateral kidney 
showed pathological changes on histological ex- 
amination, although in two of them the gross 
appearanees were normal. That such may be 
the case, is suggested by Schroeder and Fish’ 
who found in seven patients with hypertension, 
associated with chronic pyelonephritis and 
treated by nephrectomy, that although improve- 
ment was noted in each ease ‘‘all remained actu- 
ally or potentially hypertensive’’ thus suggesting 
damage to the remaining kidney. 

One must also bear in mind the possibility of 
a vicious cirele being initiated by the hyperten- 
sion whereby the vascular bed’ of the kidneys, 
and other organs, may be further damaged due 
to the effect of the elevated pressure, and thus 
lead to more renal ischemia. The presence of 
the generalized arteriolosclerosis in Case 3 was 
apparently due to such an occurrence. This 
type of reaction has been demonstrated conclu- 
sively in rats with experimentally induced hyper- 
tension by Wilson and Byrom."® Because of 
this possibility Schroeder and Fish,?* Patch,’ 
Palmer et al.,1° have sounded a warning against 
removing a grossly diseased kidney in the hope 
of relieving hypertension, without first being 
sure that vascular damage is at least only 
minimal in the othér kidney. 


CONCLUSIONS 
It is suggested that in order to have hyper- 
tension associated with chronic atrophic pyelo- 
nephritis, there: ‘must be sufficient vascular 


damage, either by progressive glomerular fibrosis 
or marked arteriosclerosis, to upset what has 
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been termed the ‘‘inhibitor-angiotonin’* balanee. 
One may find marked arteriosclerdsis in ‘one 
kidney without associated hypertension, because 
in such a ease the inhibitor substance present in 
the normal kidney would counteract the action 
of the angiotonin released by the diseased 
ischemic kidney; however, if the other kidney 
is sufficiently diseased to decrease the inhibitor 
substance, then the pressor substance can act un- 
hindered and consequently hypertension would 
result. 

It ig possible that the same pathological pro- 
cess, .With-a different etiological basis, may ex- 
plain*-the persistent hypertension in chronic 
glomerulonephritis, for in the latter there is also 
a progressive fibrosis of the glomeruli from the 
acute through the subacute to the chronic stage 
in which numerous sclerosed and obliterated 
glomeruli can always be demonstrated. 
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iy CONTACT DERMATITIS OF THE FEET 
wae ’ By J. F. Burgess, M.D. 


Montreal 


HE ‘increasing number of cases of dermatitis 

of the feet due to hypersensitization of the 
skin to various contacts, necessitates a careful 
etiological diagnosis in order to separate these 
cases from common coccal, ringworm or yeast 
infections, with which they may easily be con- 
fused. 

Hypersensitivity to shoe leather has long been 
recognized. It is on the whole relatively rarely 
encountered. Similar reactions from dyed socks 
and dyed fabrics of overshoes are also not com- 
monly seen. On the other hand, eczematous re- 
actions to other fabrics used in the manufacture 
of shoes, such as canvas and fabrikoid (ersatz 
leather), are being more commonly seen, particu- 
larly within the past two years. Undoubtedly, 
various chemicals used in the processing of these 
materials act as sensitizing agents. 

The following cases are recorded of an eczma- 
tous dermatitis, involving that part of the feet 
more commonly associated with infectious pro- 
cesses, and closely simulating these conditions 
clinically, 


CASE 1 
SHOE LEATHER DERMATITIS 


* A.B., male, aged 52, presented a markedly exudative 
and scaly eczema, with a good deal of edema of the 
sides and dorsum of the feet and toes. The condition 
had been present for one year with some periods of 
quiescence alternating with marked exacerbations char- 
acterized by great irritability. There was exudation 
but no actual maceration or demarcated scaling be- 
tween the toes. He had always obtained his shoes 
from the same manufacturer. Patch tests to the 
leathers of his recently bought shoes (black, brown, 
and reddish brown) and later to a sample piece. of 
sheepskin, were markedly positive. Tests made at 
the same time to canvas, fabrikoid and socks were 
negative. Microscopic examination of the scales for 
fungus was negative. The reactions to his leather per- 
sisted for many days, which was in keeping with the 
slow response to treatment, even after all contact with. 
leather had been restricted. He was able to find a 
leather to which he was not sensitive. He was treated. 
with compresses, and other soothing applications, 
along with x-ray therapy and made a slow recovery. 


CASE 2 
CANVAS DERMATITIS 


J.M., male, aged 55, in July, 1940, developed a 
mildly irritating eruption, on the dorsum of his feet, 
apparently coincident with the wearing of a pair of 
eanvas shoes. He did not. wear them again. In, 
September the irritation and eczematous reaction: 
flared up, again, being at times intense and at other 
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times less marked. When seen in 
October, a marked eruption, erythe- 
matous and somewhat exudative and 
scaly in character, was present on the 
dorsum of the ankles and involving 
the toes and slightly along the lateral 
aspect of the mid part of the ankles. 
The soles and opposing parts of the 
toes were clear. He had acquired two 
new pairs of shoes in August from 
the same firm with which he had dealt 
for years. Examination of the shoes 
revealed that the eruption exactly 
coincided with the distribution of the 
canvas lining of his shoes. Patch 
tests were done with canvas, leather 
and socks and the reactions to these 
were negative. A further patch test 
to canvas applied over the eczematized 
area was strongly positive. Recovery 
followed fairly promptly when all 
canvas had been removed in his shoes. 
Soothing applications only were used. 


CASE 3 


A.McK., female, aged 18, presented 
a marked exudative edematous derma- 
titis of the feet which had been re- 
curring over the past three months, 
following the buying of a new pair of 
shoes one month prior to the onset 
of the eruption. The distribution of 
the eruption exactly coincided with 
the distribution of the canvas lining 
of her shoes and is depicted in Figs. 
1, 2 and 3. Patch tests were strongly 
positive to her canvas lining and per- 
sisted as a small eczematized area for 
two weeks. Recovery followed the 
removal of the canvas lining. 


These cases are typical of 
other cases of this kind seen 
within the past two vears. The 
cause would seem to be due to 
some recent change in the pro- 
cessing of canvas lining. 


CASE 4 


FABRIKOID DERMATITIS 

B., female, aged 22, in February, 1941, presented 
a marked vesico-pustular and inflammatory dermatitis 
involving the middle portion of the soles of the feet, 
the dorsum of the ankle and the toes slightly (Figs. 
4 and 5). The eruption closely simulated a ringworm 
infection but microscopic examination was negative 
for fungus. The eruption had been present for two 
months. Owing to the severity of the eruption, she 
was admitted to the hospital. Patch tests with leather, 
canvas and fabrikoid of her shoes showed a marked 
positive reaction to fabrikoid only. Treatment con- 
sisted of soothing applications and x-ray therapy. On 
discharge from the hospital her shoes were changed 
and other lining was substituted for fabrikoid. No 
further involvement of the feet has occurred. 


CASE 5 


CoTTON SOLE DERMATITIS 


R.T.B., female, aged 57, presented an acute erythe- 
matous and somewhat edematous dermatitis involving 
the soles of the feet and toes, and extending about 1” 
above the line of the soles about the circumference of 
each foot. She had had this condition for one month, 
and at times mild vesiculation was seen. Itching was 


Fig. 1, Case 3.—Canvas dermatitis. 
of dorsum of feet. 
the eczematous dermatitis along the sides of the feet. 
Canvas dermatitis. 
sides of the feet. 
dermatitis on’ dorsum of ankle. 
Vesico-pustular and scaly eczematous dermatitis on sole of feet. 


Marked eezematous dermatitis 
Fig. 2, Case 3.—Canvas dermatitis. Distribution of 
Fig. 3, Case 3.— 

Distribution of eczematous dermatitis along the 
Fig. 4, Case 4.—Fabrikoid dermatitis. Eezematous 
Fig. 5, Case 4.—Fabrikoid dermatitis. 


marked. She also presented small eezematous scaly 
patches on the dorsum of the hands and slightly about 
the neck, which was of more recent origin. ‘She had 
bought two new pairs of stockings one month before 
the onset of the eruption and attention was directed 
to these as a possible cause. She was therefore patch- 
tested with the lining of bedroom shoes, shoes, leather, 
canvas and the upper rayon and the cotton sole part 
of her new stockings. The reaction to the cotton sole 
was strongly positive, whereas all other patch tests 
were completely negative. On discarding these stock- 
ings, and under bland applications and x-ray therapy 
the eruption made a slow recovery. 


This ease probably is etiologically- connected 
with those cases of eezematous dermatitis caused 
by cotton fabrics in various types of garments 
seen very commonly in the past three years and 
shown to be due to resin used in the processing. 


SUMMARY 


Cases, representing examples of shoe leather, 
fabrikoid, canvas and cotton-sole dermatitis of 
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the feet are recorded. The clinical picture in 
many cases simulates epidermophytosis of the 
feet from which it is to be differentiated. The 
diagnosis is made on the clinical picture, the 
history of contact with relatively new shoes or 
new stockings, the use of patch tests to contacts 
and the absence of fungus on microscopic 
examination. 


ag 


McCormick: PAROTITIS 29 


RESUME 


De plus en plus, les dermatites des pieds chez les 
sujets dont la peau est hypersensible aux divers con- 
tacts nécessite un diagnostic étiologique précis pour 
ne pas ecnfondre ces états avec les coccies ou les 
affections causées par les levures, Les cuirs inférieurs, 
les ersatz et les teintures sont 4 la base de ces 
dermatites. Cing de ces cas de dermatite eczémateuse 
sont rapportés. Cliniquement on peut croire a 1’épi- 
dermophytose. Le diagnostic se fait par 1’anamnése, 
par la notion de eontact avec des souliers relativement 
neufs, par l’utilisation des ‘‘patch-tests’’ et par 
l’absence de levures 4 1’examen microscopique. 

JEAN SAUCIER 


SUPPURATIVE PAROTITIS* 


By Norman A. McCormick, M.A., M.B., F.R.C.S.(Eb1n.) 
Windsor, Ont. 


SUPPURATIVE infections of the parotid 
gland have received seant attention in Cana- 
dian medical literature for over a decade. 
Recent improvements in treatment are so emi- 
nently satisfactory that it would seem an op- 
portune time to eall attention to this condition. 
Appearing with almost dramatic suddenness, 
parotitis is not only an exceedingly painful and 
annoying but also a serious complication of 
surgery. Maurer,’ emphasizing its gravity, re- 
ported 14 deaths among 33 cases, a mortality 
of 42 per cent. While it is true that this high 
mortality is in large part due to the’ primary 
disease process, the added suffering and toxicity 
of the parotid infection are apt to prove more 
than the already taxed patient can withstand. 
The infection usually reaches the gland from 
the mouth via Stensen’s duct. Experimentally, 
parotitis can be produced by injection.of organ- 
isms into the nutrient artery, and the possibility 
of embolic infection of the patient also exists. 
The organism in most eases is said to be the 
Staph. aureus. Next in frequency is found the 
pneumococeus, and, lastly, the streptococcus. 
Henderson,® discussing the etiology of the dis- 
ease, states that any lowering of general body 
resistance favours an increase in virulence of 
the normal buceal bacterial flora. The diminu- 
tion of salivary secretion and flow which 
occurs in the presence of fever, dehydration, 
vomiting or a restriction of oral fluids favours 
an ascending infection of the gland. Salivation 
ceases for some hours following general anes- 
thesia and there is also the possibility that 
mechanical pressure on the gland by the anes- 


* From the Neoplastic Service, Metropolitan General 
Hospital, Windsor. 





thetist may oceur and tend to lower its resistance 
to infection. Pavlov also has demonstrated a 
reflex cessation of salivary flow accompanying 
laparotomy and visceral manipulation. 

Blair and Padgett,’ discussing the primary 
conditions upon which this complication most 
frequently supervenes, list the following: (1) 
as part of a post-operative complex; (2) fol- 
lowing an infected wound in any part of the 
body; (3) in the course of any acute infectious 
disease, particularly typhoid and pneumonia; 
(4) in any severe asthenic state; (5) as a 
terminal condition. The. present series would 
appear to substantiate these conclusions. 

Prophylaxis must inelude (1) adequate pre- 
and post-operative oral hygiene and dental care, 
mouth washes, ete., being pzrticularly stressed ; 
(2) maintenance of general well-being, correc- 
tion of vitamin deficiencies and so forth. 

Probably the greatest contribution to the 
treatment of acute infections of the parotid 
gland was made by Rankin and Palmer® in 1930. 
These authors showed that the immediate use 
of radium over the infected gland materially 
reduced the incidence of suppuration and there- 
by the morbidity and mortality. A large dose 
was not necessarily more effectual than a medium- 
sized one. The main necessity was early ap- 
plication. They gave a maximum of 4 treat- 
ments, each of 8 hours’ duration and at 8 hour 
intervals: 200 mg. of radium, filtered by ap- 
proximately 1 mm. of platinum, were used at 
2.5 em. skin distance. The maximum dose thus 
given was 6,605 mg.-hours. The minimum was 
2 applications each of 50 mg. for 8 hours at 8 
hour intervals, totalling 800 mg.-hours. There 
was no change in the first 24 to 48 hours follow- 
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ing treatment and then a rapid subsidence took 
place: Surgical intervention was rarely neces- 
sary, and the mortality was greatly reduced, 
being only 5 per cent as compared with a re- 
ported 33 per cent mortality among a non- 
irradiated group compiled from various authors; 
(26.6 per cent in Henderson’s series and 42.8 
per cent in the cases collected by Blair and 
Padgett). Several authors confirmed these 
results. Bowing and Fricke,” of the Mayo Clinic, 
in 1936 reported the use of radium 184 times 
for post-operative parotitis with very gratifying 
results. There were no detrimental effects and 
no contraindications. The latter author, report- 
ing again in 1939, stated that radium treatment 
of acute post-operative parotitis had been even 
more successful during the preceding two years 
owing to more prompt recognition of the disease 
and the earlier institution of treatment. If 
treated at the inception suppuration and abscess 
formation were aborted and resolution occurred. 

It is interesting to note that the seventh edi- 
tion of Thomson and Miles’ Surgery, published 
in 1926, rather hastily mentions the use of 
radium and x-ray therapy as being of some 
possible benefit in non-suppurative recurrent en- 
largements of the gland. The author has 
encountered no reliable mention of x-ray treat- 
ment of acute parotitis, however, until Hodges® 
wrote in 1936 that most acute, sub-acute and 
chronic cases almost uniformly responded well 
with from three to five doses of 125 r of x-radia- 
tion, delivered at 125 k.v. and filtered by 4 to 6 
mm. of aluminum. Hodges called attention to 
the fact that he had in 1924 reported the suc- 
cessful treatment by this means of 5 sub-acute 
and chronic cases. Robinson and Spencer also 
reported similar results in 12 eases from the 
Massachusetts’ General Hospital. Desjardins,‘ 
of the Mayo Clinic, in 1937 agreed that roentgen 
therapy was just as e‘fective as radium treat- 
ment, but felt that in many cases the latter was 
preferable because it could be given without 
disturbing the patient. Crile* believes that 
roentgen therapy is the treatment of choice if 
given immediately and states that any portable 
machine whose output is known may be used. 
He has used sulfathiazole as a supportive mea- 
sure. Kaplan says that either radium or x-ray 
is almost a specific, if used early. 


The presently reported series was begun in 
1937 at a time when the above mentioned re- 
ports were commencing to appear. We have at 
our disposal more than the 200 mg. of radium 


recommended by the-Mayo Clinic workers, but 
decided to use 200 k.v. roentgen therapy, believ- 
ing it to be essentially the same therapeutic 
procedure and much less time-consuming and 
troublesome to both staff and patient. This 
treatment has now been carried out on a series 
of 20 patients. Actually there were 19 cases 
of parotitis, 6 of which had bilateral involve- 
ment. The 20th case was one of bilateral sub- 
maxillary adenitis. This condition would appear 
to be similar in nature but for some reason is 
much less frequently encountered. The in- 
cidence was the same for both sexes—10 cases 
occurring in males and 10 in females. The age 
of the patients varied from 13 to 83 with a 
mean of 41 years. It has been stated® that 
parotitis has a seasonal trend parallel to the 
incidence of upper respiratory infections and 
that most cases occur between November and 
April. This trend is not borne out by the 
present series, in which no ease occurred during 
November or December, although 13 were in 


_the first half of the year and only 7 in the 


second half. Sixteen cases followed upon an 
operation. Five of these operations involved 
the pelvic organs or large bowel. This would 
appear to substantiate Rankin’s statement that 
parotitis occurs seventeen times as frequently 
following operations on the colon as in the gen- 
eral surgical group. A very large percentage 
were definitely poor risk patients, and oral in- 
fection was a common accompaniment. 


Of the 16 surgical cases, 6 had ether anes- 
thesia, 1 had chloroform, 5 spinal, 3 local, and 
1 had a spinal anesthetic followed by ether 
four days later and one day prior to the onset 
of the parotitis. Inasmuch as the patients de- 
veloping parotitis after spinal anesthesia had 
in large part been subjected also to colonic or 
pelvic operations, the procedures most commonly 
followed by parotitis, we are inclined to believe 
that the incidence is less with spinal than with 
ether anesthesia. This is probably because of 
the less frequently associated vomiting. All 
cases in whom local anesthesia had been used 
had definite severe oral sepsis. Eight of the 
entire series of 20 were either vomiting shortly 
before the onset of the parotitis or had an in- 
dwelling tube for feedmg or Wagensteen suction 
purposes. We have been impressed: with the 


difficulty of keeping these tubes in a clean con- 
dition and inasmuch as 6 of our series had such 
a tube in place, we are inclined to feel that while 
it is a valuable adjunct to surgery it neverthe- 
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less requires careful attention and is a definite 
cause of oral infection and resultant parotitis. 
Five cases were getting no oral fluids at 
the onset of the parotitis. The majority were 
receiving adequate parenteral fluids. The paro- 
titis developed from 1 to 21 days post-opera- 
tively. The mean was on the 8th day. 
Treatment has been considered that of an 
emergency, requiring immediate x-ray therapy 
at any hour of the day or night. Important 
adjuncts are frequent mouth washes ‘and irriga- 
tions, adequate fluids and stimulation of the 
salivary flow by the use of chewing gum. The 
patient has been moved in bed to the high volt- 
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no objective change or perhaps may even be 
somewhat. larger on: the second day but then 
rapidly resolves. We have felt no necessity of 
using chemotherapy. The following typical 
case-histories are illustrative. 


. CAsE 1 


L.B., female, aged 23 years. She had had an ap- 
pendectomy on February 21, 1940, under spinal anes- 
thesia and on the following day aborted a 3 to 4 weeks’ 
fetus. A foul discharge persisted and pelvic peritonitis 
developed accompanied by vomiting. 

On March 14th she was referred with a bilateral 
parotitis of 2% hours’ duration. Each gland was 
about 7 cm. in length. A dosage of 150 r was immedi- 
ately given to both the right and the left sides of 
the neck and the dose was repeated on the 15th. 
The swelling of both parotids had entirely disap- 





Fig. 1 
Fig. 1, Case 3.—Bilateral acute post-operative parotitis, Marked swelling of both parotids. 


Fig. 2, Case 3.—After irradiation. 


age equipment and the involved area given 150 
to 200 r measured in air, at 200 k.v. at 50 em. 
skin target distance and filtered by 0.5 mm. of 
copper and 3 mm. of aluminum, or 1 mm. of 
copper and 4 mm. of aluminum and through an 
appropriate portal, usually 10,x 15 em. in size. 
If bilateral involvement is present both sides are 
treated. If treated first in the morning most cases 
have been given a second similar exposure late in 
the afternoon. 150 to 200 r is given on each suc- 
ceeding day until adequate improvement results. 
The average case obtains marked relief from 
pain almost immediately and a lowering of 
temperature ensues. The gland is apt to show 


Fig. 2 


Complete subsidence of swelling. 


peared by March 17th. The total dosage was 300 r 
to each side of the neck. She had a prolonged illness 
from pelvic peritonitis, but ultimately recovered. 


CASE 2 

C.E., a boy, 16 years of age, was operated upon 
under spinal anesthesia for an acute suppurative ap- 
pendicitis on March 13, 1940. He had an uneventful 
post-opérative course and was receiving adequate oral 
and parenteral fluids. His mouth was free from 
obvious sepsis and there was no vomiting. At 2 p.m. 
on March 16th he began to complain of pain in the 
right side of his face and swelling was noticed. He 
was referred for treatment 6 hours later. At this 
time his temperature, previously 99.2°, had risen to 
100° and the parotid measured 7 x 5 em. in size and 
was exquisitely painful. He was given 150 r measured 
in air at 200 k.v. 50 em. 8.T.D. filtered by % mm. 
Cu. and 3 mm. Al. through a 10 x 15 em. portal. 
A similar dose of 150 r.was given on the 17th. There 
was very little, if any, change in size of the gland, 
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but the patient was quite comfortable and free from 
pain. On March 18th the gland measured 3 x 2 em. 
and on the 19th was normal. Total dose 300 r. Mouth 
washes and chewing gum were used as supportive 
measures. 


CASE 3 

H.P., male, aged 62. This patient, suffering from 
an extrinsic carcinoma of the larynx, received inten- 
sive heavily filtered 200 k.v. x-ray therapy totalling 
8,225 r to his neck in January and February of 1941. 
For some months afterwards his condition was quite 
satisfactory, but during the latter part of the summer 
he began to experience considerable difficulty in 
breathing and on August 19th was having marked 
laryngeal spasms. A _ tracheotomy was performed 
under local anesthesia. The immediate post-operative 
course was uneventful, but as the patient found 
swallowing to be painful and difficult, a Levine nasal 
tube was inserted on the 22nd in order that he might 
be adequately fed. About 8.30 p.m. on August 29th 
the nurse observed swelling of both parotidsy but this 
was not reported until the following morning. At this 
time his temperature previously 98.0° was 100.6°. A 
well developed bilateral parotitis was present. The 
gland on the right side measured 7 x 5 x 2 em.— 
that on the left 7 x 6 x 2.5 em. Both glands were 
very painful. He was immediately given 200 r to 
each side of the neck 12% hours after onset of the 
parotitis and with the following factors—200 k.v. 50 
em. 8.T.D. 10 x 15 em. field and filtered by 1 mm. 
of Cu. and 4 mm. of aluminum. The glands were 
noticeably larger at 3 p.m. (Fig. 1) and the treatment 
was repeated. 

On August 31st he was considerably more com- 
fortable, but both glands were still swollen and an 
additional 200 r was given to each. Similar treat- 
ments were given on September Ist, at which time 
both glands were smaller and the patient was quite 
comfortable. On September 2nd the right parotid 
was normal. The left was still slightly swollen and 
was given an additional 200 r. The total dose—right 
800 r, left 1,000 r. Complete regression ensued (Fig. 
2). The patient died 5 weeks later of cancer but 
with no further parotid trouble. - 


Our series of 20 cases showed the following, 

1. That 8 cases were treated within 6 hours 
of the onset of symptoms. A complete cure re- 
sulted without drainage in this entire group. 

2. That 5 cases were treated within 7 to 16 
hours after onset. One,.a non-operative case, 
died in 36 hours of coronary disease with no 
noticeable improvement in the parotid. One 
subsided satisfactorily with a slight purulent 
discharge from the ear. Three were completely 
eured of the parotitis without incision or spon- 
taneous drainage, but-one of these died 5 weeks 
later of his primary disease, cancer. One of 
the cured cases, moribund immediately following 
admission and subsequently discharged from 
hospital seemingly well, developed a recurrence 
eight days later and this again subsided com- 
pletely following further irradiation. 

3. That 4 cases were treated within 17 to 24 
hours. One died of intestinal obstruction due 
to eancer 4 days after the onset of bilateral 
parotitis and without obvious improvement. One 
died of cancer 2 weeks later with pus draining 
spontaneously from the ear, but with consider- 
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able diminution in the size of the gland.. One 
subsided markedly but required incision 1 week 
later and the drainage of about 1 drachm of 
pus from each side of a bilateral glandular in- 
volvement. One resulted in complete cure 
without any drainage. 

4. That 3 cases were treated after a lapse of 
time ranging from more than 24 hours to 1 week. 
Two softened up rapidly and recovered after 
incision and slight drainage. Both had a much 
less painful, quicker and easier convalescence 
than similar, non-irradiated cases of the author’s 
experience, although 1 subsequently died of 
eancer with a normal parotid. The third had 
a cure of one side of a bilateral parotitis of 12 
hours’ duration, but died of peritonitis with 
slight and spontaneous drainage from the other 
side, which had been involved for 34 hours 
before treatment. 

The mortality of the series was 20 per cent. 
Four died with parotitis present. All were 
terminal eases dying of other causes. Two others 
survived the parotitis to die 4 and 5 weeks later — 
respectively of cancer, but with no further 
parotid trouble. Delay in incision was usually 
rewarded. The swelling eventually subsided 
even in the slow cases, or became localized so 
that only a small incision was necessary. 


CONCLUSIONS 


Parotitis is a serious emergency and requires 
immediate treatment at any hour of the day or 
night. 


When combined with suitable supportive 
measures 200 k.v. x-ray therapy ean be con- 
sidered practically a specific treatment, if in- 
stituted promptly. 

Cases treated within 6 hours of the onset of 
the parotitis may be expected to resolve quickly. 


If treated in from 7 to 16 hours many will 
yet resolve. The others respond well symptom- 
atically, but may drain a small amount of pus 
spontaneously. 


Cases seen 16 or more hours after onset should 
also be treated, as they may yet subside satis- 
factorily. If they do not subside completely, 
suppuration takes place more quickly and clears 
up sooner than in non-irradiated cases and there 
is considerable relief from pain. 

Surgical intervention should be delayed, and 
if it becomes necessary consists of very simple 
incision. 

Irradiation results in marked reduction of the 
morbidity and high mortality of this disease. 
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DUPLICATION OF THE UTERUS AND VAGINA 


By Gorpon E. PERRIGARD, B.A., M.D., C.M. 


Homeopathic Hospital, Montreal 


HIS case, a primigravida, three months preg- 

nant, presented herself for prenatal care. 
Upon examination it was discovered that she 
had two distinct vagine, two cervices and ap- 
parently two uteri, an anomalous condition 
similar to that seen in monotremes and the lower 
marsupials. This condition in the human sub- 
ject is a result of the failure of the Miillerian 
ducts to fuse, the usual union taking place from 
below upwards. The patient was pregnant in 
the left uterus. 

It was decided that it would be advisable to 
have the vaginal septum’ removed. Fig. 1 
demonstrates the two vagine with the well 
formed septum between. The septum was quite 
vascular and thick. Fig. 2 is an attempt to 
demonstrate the two cervices, one at each end 
of the Allis forceps. 





Fig. 1 

Fig. 1—Two vagina with well formed septum be- 

tween them. Retractor in each vagina, and volsella 
hold upper and lower limits of septum. 

Fig. 2.— Vaginal septum has been removed and now 


two cervices are seen, one at each end of the Allis 
forceps. 


Fig. 2 


The patient is maintaining her pregnancy 
without further mishap. 
COMMENT 


Besides this case, similar to the one reported 
‘by DeLee, of Uterus Duplex Bicornis, cum 


Vagina Septa, but where there was pregnancy 
in each horn, there are many other common 
anomalies of the female genitalia. See ex- 
planatory diagrams. 

Uterine septa occur in Uterus Subseptus Uni- 
corporeus with Septate Cervix, and in Uterus 
Subseptus Unicollis, or the bipartite uterus, 
which is a result of uterine primordia merging 
only at their lower ends and being partly 
separated by a median partition. 

Another type of anomaly is the Uterus Bi- 
cornis Unicollis, or the bicornuate uterus, a 
condition which results from an imperfect ab- 
sorption of the fundic segments which leaves 
paired pouches at the upper uterine ends. This 
condition may be observed in sheep. In the 
case of the Uterus Septus Duplex, or the Uterus 
Bilocularis, if the fundus also exhibits signs of 
division, it is called Uterus Bicornis, or duplex 
uterus, where there is a duplication only of the 
uterus and not of the vagina, evolved because of 
an arrest of uterine fusion. Most rodents 
exemplify this condition. 


Uterus Arcuatus is one of the most common 
anomalies. Septate vagina with double hymen 
is also quite frequent; the septum may be situ- 
ated at any point in the vagina or may exist 
throughout its entire length as in the case 
described here. 


< 


Other common anomalies include retention of 
the fetal or infantile conditions and malposi- 
tions. Also there may result congenital absence 
or lack of full development of one or both 
uterine tubes such as in Uterus Bicornis Uno- 
latere Rudimentarius and uterus with closed 
aecessory horn. Eighty per cent of rudimentary 
uterine horns have a canal which unfortunately 
does not communicate with the vagina (Ahlfeld, 
Munde, Santos). The possession of only one 
uterine horn, Uterus Uniccrnis, is normal in 
birds and does not generally interfere with 
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pregnancy in the human being. 
Like anomalies of the uterine 
tubes, there may also be absence 
or lack of full development of 
the uterus itself or of the vagina. 

The vagina may remain partly 
or completely solid and the 
hymen frequently retains its 
primary imperforate condition. 
The incomplete fusion of the 
Miillerian ducts throughout the 
length of the canals, and rudi- 
mentary development of one 
duct may explain almost all of 
the anomalies. Varying degrees 
may run up from the Uterus 
Didelphys, one ease of this 
demonstrating two complete dis- 
tinet parturient canals with two 
vulve, a condition a little more 
marked than the one described 
here, to the common Uterus 
Areuatus where the fundus uteri 
is indented in the middle. Diver- 
ticula of the uterus have been 
described and in one ease the 
placenta was developed in an 
accessory uterine cavity con- 
nected with the main portion by 
a passage. 

When there are two uteri, 
menstruation may come from 
both uteri simultaneously or 
from only one at a time. Miiller reports cases 
of menstruation from the empty horn during a 
pregnancy. This is probably not a true men- 
struation. Labour is often quite normal, but 
complications have been observed, such as atony 
in the third stage with postpartum hemorrhage; 
the nonpregnant part of the uterus may prolapse 
under the other and become incarcerated in the 
pelvis or it may show hypotonia and not con- 
tract, and, furthermore, if there exists a septum 
in the uterus this may not contract (Lorand) 
and the nonpregnant cervix may be pressed 
down to the vulva with the head of the baby. 
The uterus may rupture because of poor 
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musculature, and vaginal septa may be obstacles. 
The septate uteri may cause breech and trans- 
verse positions, weak pains, postpartum atony, 
rigidity of the cervix, adherent placenta and 
if the septum is in the cervix there may occur 
obstruction to delivery, one case reported the 
septum being straddled (DeLee, Van de Velde, 
Ubbens, Findley). 


BIBLIOGRAPHY 


. AREY, : Denney Anatomy, Saunders, 
Phila. a ‘ed, 1936, p. 267. 
. DeLez, J. B.: Principles and Fpectics el Obstetrics, 
Saunders, Phila., 7th ed., 1938, p. 591 
. Personal Communication, Dr. S. j. aman: Dr. N. 
W. Philpott. 
Other references upon request. 
















July 1942] 





MAGNER AND BROOKS: MONONUCLEOSIS 


INFECTIOUS MONONUCLEOSIS WITH ACUTE THROMBOPENIC PURPURA* 


By WILLIAM MAGNER AND E, F. Brooks 


Toronto 


ITH the exception of epistaxis, which is 

fairly common and may be severe, hemor- 
rhagic manifestations are rare in infectious 
mononucleosis. In 1921 Tidy and Morley" 
found that hematuria had been present in 6 per 
cent of 270 recorded cases of this disease, and in 
1934 Tidy’® collected reports of six cases show- 
ing purpura. It would appear, however, that 
the accuracy of the diagnosis in some of these 
cases is open to question (Minot,’? Heck®). In 
1936, Minot’ described three cases of doubtful 
nature. In these there was acute thrombopenic 
purpura with high grade lymphocytosis (74 to 
80 per cent) and many abnormal lymphocytes 
in the blood. The patients, aged 23, 21 and 10, 
showed mild fever with slight generalized swell- 
ing of the lymph nodes, and two showed en- 
largement of the spleen at the height of the 
disease. In two of these cases the Paul-Bunnell 
test was not done, in the other it was negative. 
All three patients recovered and there was no 
recurrence of purpura over periods of one to 
three and a half years. 

Minot concludes that these cases are to be 
regarded as examples of purpura hemorrhagica 
with atypical white cell response, rather than 
atypical infectious mononucleosis with pro- 
nounced thrombopenie purpura. In support of 
this contention, he quotes three other cases; also 
described in his paper, in which acute thrombo- 
penic purpura with lymphocytosis occurred 
intermittently in women in association with 
menstrual periods. The case which we wish to 
report is in most respects similar to the first 
three of Minot’s eases, but we believe that in 
our case a diagnosis of infectious mononucleosis 
is established, as the patient’s serum showed the 
presence of the heterophile antibodies character- 
istic of that disease (Paul-Bunnell test). 


CasE REPORT 


E.O., a man aged 20, was admitted to St. Michael’s 
Hospital on August 19, 1941. For one week he had 
suffered from severe nocturnal occipital headaches and 
tiredness, and for two days he had had slight pain 
in the region of the left lower ribs which was accentu- 
ated by deep breathing. On the morning of the day 


* From the Department of Pathology, St. Michael’s 
Hospital, Toronto. 

Read before the Section of Pathology, Academy of 
Medicine, Toronto, November 25, 1941. 





of his admission to hospital, he noticed that his urine 
was red and cloudy and that his legs were covered 
with hemorrhagic spots. On the same morning he 
cut himself while shaving and bleeding continued for 
several hours. Later, on the same day, he began to 
ooze blood from the gum margins. Except for the 
common infectious diseases of childhood and an at- 
tack of rheumatic fever at the age of ten, he had 
been perfectly well until the onset of these symptoms. 

Physical examination showed pallor, a temperature 
of 99.2° and a pulse rate of 80. The cardiac impulse 
was forcible and there was a rough mitral systolic 
murmur. The edge of the spleen could be felt just 
below the costal margin. There were numerous closely 
set petechial hemorrhages on both legs and a small 
number on the anterior aspect of the chest and on 
the buccal mucosa. The inguinal lymph nodes were 
palpable and appeared to be slightly enlarged. The 
cervical and axillary nodes could not be felt. The 


_ bleeding time was 53 minutes and the clotting time 


1% minutes. There was albuminuria and gross hema- 
turia. The clinical diagnosis at this stage of the 
investigation was acute thrombopenic purpura. 

Examination of the blood showed a hemoglobin 
percentage of 92 (Sahli), a red cell count of 4,950,000 
and a leucocyte count of 18,800 with 13 per cent 
neutrophiles, 77.5 per cent lymphocytes, 8.5 per cent 
monocytes and 1 per cent eosinophiles. A platelet 
count was not done, but it was obvious from examina- 
tion of blood films that these bodies were very greatly 
reduced in numbers. It was now clear that this was 
not an ordinary case of idiopathic thrombopenic 
purpura, as in that disease the percentage of neutro- 
phile leucocytes in the blood is normal or, more usual- 
ly, increased. It was decided that a diagnosis of acute 
leukemia was untenable because of the absence of 
anemia and the characters of the lymphocytes in 
stained blood films. About 20 per cent of these were 
normal small and medium-sized cells. Others were 
large with faintly basophilic cytoplasm and round or 
indented, heavily patterned nuclei devoid of nucleoli. 
In many of the cells the cytoplasm appeared foamy, 
spongy or vacuolated and contained few or. many 
rather coarse carmine-red granules. In some cells the 
cytoplasm was strongly basophilic, particularly towards 
their periphery, but the nuclei showed the heavy 
chromatin network of the less basophilic cells and not 
the fine, spongy nuclear reticulum of the lymphoblast. 
Many of the nuclei of these abnormal lymphocytes 
were eccentrically situated, and a few showed small 
unstained areas having the appearance of fenestra- 
tions. While cells such as these may be found in the 
blood in subacute lymphocytic leukemia, as well as 
in various infections associated with lymphocytosis, 
their presence in large numbers is very suggestive of 
infectious mononucleosis, particularly if anemia is 
absent and the total white cell count is below ordi- 
nary leukemic levels. With this diagnosis in mind a 
Paul-Bunnell test was done and was found to be 
positive with a serum dilution of 1 in 800. 

The clinical course of the case was entirely satis- 
factory. The patient’s subjective symptoms were at 
all times mild. No fresh petechie appeared after his 
admission to hospital. Hmaturia and splenomegaly 
had disappeared by the sixth day. His temperature 
which had not risen higher than 99.2°, was norma 
from the ninth day, and he was discharged in good 
condition on September: 5th, sixteen days after the 
onset of hematuria and purpura. Subsequently he 
returned on four occasions for re-examination of his 
blood. The significant laboratory data in this case are 
summarized in Table I. 
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TaB.e I. 
20/8/41 | 25/8/41 3/9/41 12/9/41 19/9/41 26/9/41 10/10/41 
Hemoglobin (Sahli)....... 90 92 
Red Cell Count........... 4.9 
Platelet Count............ greatly reduced approx approx. approx. approx. approx. 
reduced normal normal normal normal normal 
Leucocyte Count.......... 18,800 13,000 11,200 10,150 8,700 6,000 9,400 
Neutrophiles (percentage). . 13.0 22.0 36.0 43.5 56.5 47.5 59.25 
Lymphocytes (percentage). . 775 74.0 60.0 44.5 33.5 45.0 35.0 
Monocytes (percentage)... . 8.5 5.0 3.0 11.5 7.0 6.5 §.25 
Eosinophiles (percentage)... 1.0 1.0 0.5 3.0 1.0 0.5 
Bleeding time............. 53 M 
Clotting time............. 14M 
Paul-Bunnell Test (Straus) Positive | Positive Positive *A. Positive 1/10 
1/800 1/800 1/200 B. Positive 1/10 
C. Negative 
Kahn and Laughlen Tests. .}| Negative 


*A =with untreated serum. 


B=with serum treated with guinea-pig kidney tissue. 
C=with serum treated with beef red blood corpuscles. 


CLINICAL AND H2MATOLOGICAL FEATURES OF 
INFECTIOUS MONONUCLEOSIS 


In the ordinary ease of infectious mononucleo- 
sis, there should be little difficulty in reaching 
the diagnosis. The patient, who in the majority 
of cases is a male below thirty years of age, 
complains of headache, tiredness and sore throat, 
perhaps with pain or stiffness in the neck. 
Physical examination shows a variable degree 
of fever, congestion of the pharynx and slight 
to moderate enlargement of the cervical lymph 
nodes. In many eases the axillary and inguinal 
nodes are also swollen, and in about 50 per cent 
of cases the edge of the spleen can be felt an 
inch or so below the costal margin. As a rule, 
when the patient first seeks medical advice the 
leucocyte count is between 10,000 and 20,000. 
Examination of stained blood films shows that 
60 to 90 per cent of the white cells are lympho- 
cytes, and that the great majority of these 
lymphocytes are abnormally large cells with 
coarse, often indented or lobulated nuclei and 
vacuolated basophilic cytoplasm. These cells, 
which are often referred to as ‘‘mononucleosis 
cells’? have been well described by Downey.5 

The serum of a patient with infectious mono- 
nucleosis yields a strongly positive Paul-Bunnell 
test; that is, it agglutinates sheep’s red cor- 
puscles even when greatly diluted. Agglutinins 
for sheep’s red cells may also be found in the 


blood of normal persons and in the blood of 
patients who have received injections of horse 
serum, but these agglutinins can be differentiated 
from the agglutinins of infectious mononucieosis 
by absorption tests with guinea-pig kidney tissue 
and beef erythrocytes (v. inf.). Rarely does 
the patient with infectious mononucleosis ap- 
pear acutely ill. There is usually complete 
symptomatic recovery and disappearance of 
leucocytosis within ten or fourteen days, but the 
abnormal lymphocytes may be found in the 
blood for many weeks and the Paul-Bunnell test 
may be positive for months. 


While this is the usual picture in infectious 
mononucleosis, variations occur both in the elini- 
eal and hematological features. The tempera- 
ture may range under 100° during the whole 
course of the case or it may reach 104°. The 
fever may persist for several weeks, or it may be 
present only during the first few days of the 
illness. Congestion and soreness of the throat 
may be absent or there may be severe membran- 
ous pharyngitis. The cervical lymph nodes may 
be greatly enlarged, even in the absence of 
faucial inflammation, or they may be barely 
palpable. In some cases, such as the: one here 
reported, the cervical or axillary nodes cannot 
be felt. A few patients have shown great en- 


largement of the spleen and this enlargement 
Skin rashes, 


has persisted for years (Heck). 
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urticarial or rubelliform, are not particularly 
rare, and jaundice has been noted in a number 


of cases. The occurrence of severe meningeal 
symptoms with an increased cell count in the 
spinal fluid has been reported (Thelander and 
Shaw®), and in a number of other cases, includ- 
ing one of ours (Table II, Case 6), headache 
and stiffness of the neck were prominent symp- 
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fectious mononucleosis, and it is this feature, 
together with the absence of anemia and the 
absence of thrombopenia, which distinguishes 
the disease from acute leukemia. In exceptional 
cases, however, immature cells of Downey’s type 
III and even true leukoblasts may be present 
in sufficient numbers to suggest that the reaction 
is of leukemic nature. 


TABLE II. 


THIRTEEN Cases OF INFECTIOUS MONONUCLEOSIS 


~ 


Maximum Maximum 
Enlarged Enlarged Maximum leucocyte percentage | Paul-Bunnell 
Case | Age Sex | lymph nodes spleen temperature count lymphocytes Test 
1 25 M Yes No 102.0 22,050 90.0 
2 24 M Yes Yes 101.5 13,900 69.0 
3 34 M Yes Yes 103.0 21,000 87.0 lin 400 
4 28 M Yes No 101.0 9,600 88.0 lin 400 
5 19 M Yes Yes 101.0 28,000 87.0 
6 18 M Yes No 104.0 14,000 66.0 1 in 1,000+ 
7 18 M Yes No 101.5 13,500 71.5 1 in 1,000+ 
8 25 M Yes Doubtful 103.5 12,700 86.0 lin 800 
9 22 M Yes No 103.0 14,000 77.0 1 in 1,000+ 
10 20 M 0 Yes 99.2 18,800 77.5 lin 800 
?inguinal 
11 17 F Yes Yes 99.4 10,000 51.0 lin 600 
12 25 M Yes Doubtful 99.5 11,200 55.5 lin 100 
13 7 6F Yes No Normal 12,900 69.5 | lin 600 


toms but spinal puncture yielded normal fluid. 
A febrile type of the disease is described, in 
which lymph node enlargement and the char- 
acteristic: changes in the blood and serum do 
not appear until several weeks after the onset 
of pyrexia. Also deseribed is a type in which 
abdominal pain, leucocytosis and fever in the 
early days of the illness, suggest a diagnosis of 
acute appendicitis or other inflammatory intra- 
abdominal lesion. 

The hematological features of infectious 
mononucleosis also vary, the only constant 
finding being the presence of abnormal lympho- 
cytes of Downey’s types I or II in the blood. 
Thus the total white cell count often ranges 
outside the usual figures of 10,000 to 20,000. 
Counts as high as 60,000 and as low as 1,500 
have been recorded. Schmedheiny reported a 
total count of 2,000 with 90 per cent mono- 
nuclear cells on the twelfth day of the disease 
(Heck*), but in most of these cases leucopenia 
has been present enly in the early stages and 
by the fifth or sixth day the count has risen to 
9,000 or higher. It is not surprising that in 
some of those cases of infectious mononucleosis 
in which severe pharyngitis and leucopenia were 
associated, the first diagnosis was agranulocy- 
tosis. Characteristically, stem-cells or ‘‘blast- 


cells’’ are not to be found in the blood in in- 





In our series of cases the lowest leucocyte 
count at the height of the disease was 9,600 and 
the highest 28,000. The lowest lymphocyte per- 
centage at the same stage was 51 and the highest 
90 (Table II). In two of these cases (No. 1 and 
6) the leucocyte counts were normal when the 
patients were admitted to hospital, and leuco- 
eytosis did not appear until the sixth day. In 
one clinically typical case (No. 8) the blood film 
showed some immature cells with leukemic char- 
acters, but the Paul-Bunnell test was strongly 
positive and the patient made a good recovery. 
The clinical and hematological features in 
thirteen cases of infectious mononucleosis studied 
in St. Michael’s Hospital during the past few 
years are shown in Table II. 


DIFFERENTIAL DIAGNOSIS 


As the clinical picture of infectious mono- 
nucleosis may be indefinite or may simulate that 
of other more serious conditions, much atten- 
tion has been paid to the morphology of the 
so-called ‘‘mononucleosis cells’’ and to the diag- 
nostic significance of the Paul-Bunnell test. We 
are satisfied, from our own observations, that 
cells indistinguishable from mononucleosis cells 
may be found in the blood in cases of lymphatic 
leukemia, and that such cells may occasionally 
be seen in films from patients suffering from 





























various acute or chronic infections unassociated. 
with lymphocytosis. Glanzmann has drawn at- 
tention to the similarity of the blood pictures, 
and sometimes of the clinical pictures, in 
infectious mononucleosis and German measles. 
Josephs® states that cells similar in mononucleo- 
sis cells may be found in the blood in certain 
eases of pertussis. Riley, studying an epidemic 
of influenza which occurred in Baltimore in 
1931, found that in many of the children the 
acute phase of the infection was followed by 
general enlargement of the lymph nodes and the 
appearance of a blood picture indistinguish- 
able from infectious mononucleosis (Josephs). 
Downey and Stasney* reported the same finding 
in one case of agranulocytosis and in one case 
of septicemia, and Demanche® found blood 
changes similar to those of infectious mono- 
nucleosis in diphtheria, German measles, measles 
with lymph node enlargement, mild cases of 
typhoid fever and infectious jaundice. It is 
true that a worker trained in hematology will 
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rarely have any difficulty in distinguishing in- 
fectious mononucleosis from leukemia or from 
other diseases associated with lymphocytosis, but 
as such difficulty does occasionally arise it is 
important to enquire into the diagnostic relia- 
bility of the Paul-Bunnell test. 



































THE PAUL-BUNNELL TEST 


Since about 1927 it has been known that the 
serum of a great many healthy people has the 
power of agglutinating: sheep’s red corpuscles 
and that this power is greatly increased after 
an injection of horse serum, particularly if the 
injection is followed by serum sickness. In 1932 
Paul and Bunnell® found that there is a very 
much greater concentration of agglutinins for 
sheep’s red cells in the serum of patients with 
infectious mononucleosis than in the serum of 
healthy persons or of persons who have had 
injections of horse serum, and this observation 
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TaBLe III. 
QUALITATIVE Paut-BUNNELL TESTS 


Serum treated with suspension of 
guinea-pig kidney tissue 


Completely or almost completely absorbed 
(90 to 100 per cent) 


Anti-sheep agglutinins pro-| Completely or almost completely absorbed 
(90 to 100 per cent) 


Only partially absorbed 
(50 to 75 per cent) 
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has been confirmed by a long series of reports. 
These reports indicate that if a sample of serum 
agglutinates sheep’s red cells in dilutions higher 
than 1 in 200, the probability is that the patient 
has infectious mononucleosis, unless he is suffer- 
ing from serum sickness or. unless he has recently 
passed through an attack of serum sickness. 
However, as in some cases of infectious mono- 
nucleosis the sheep’s cell-agglutinin titre of the 
serum remains below 1 in 200, and as in the 
serum of some healthy individuals this titre 
may be above 1 in 200, it is clear that the simple 
or presumptive Paul-Bunnell test may yield in- 
conclusive results. Fortunately it is possible to 
distinguish between the sheep-cell agglutinins 
of normal serum, the sheep-cell agglutinins of 
serum sickness and the sheep-cell agglutinins of 
infectious mononucleosis, by absorption tests, 


using a suspension of guinea-pig kidney tissue 


and a suspension of beef erythrocytes. The 
effects of these antigens on the three types of 
agglutinins are shown in Table III. 


Serum treated with suspension of 
beef erythrocytes 

Absorbed only partially if at all 

(0 to 75 per cent. Average 35 per cent) 


Completely or almost completely absorbed 
(90 to 100 per cent) 


Completely or almost completely absorbed 
(90 to 100 per cent) 


The Paul-Bunnell test may be carried out in a 
series of small test tubes, as in Davidsohn’s method 
or on a glass slide or plate, according to the technique 
devised by Straus. In our work we have adopted the 
Straus technique, as in this way the test can be done 
rapidly and the end-point of agglutination is easily 
determined under the low power of the microscope. 
The patient’s serum is inactivated by heating in a 
water bath at 56° C. for twenty minutes. Serum dilu- 
tions of 1 in 10, 1 in 50, 1 in 100, 1 in 200, 1 in 400, 
1 in 600, 1 in 800 and 1 in 1,000 are then made with 
normal saline solution. Using a capillary pipette, 
three drops of each of these serum dilutions are 
placed in separate one-inch squares marked on a sheet 
of plate glass with a diamond or grease pencil and, 
to serve as a negative control, three drops of saline 
solution are placed in another square. To each dilu- 
tion of serum and to the saline solution control is 
then added one drop of a 2 per.cent saline suspension 
of washed sheep’s red cells. The cells and fluid in 
each square are thoroughly mixed and the plate is 
gently rocked for ten minutes. In a strongly positive 
test, there is complete agglutination of the red cells 
in the lower serum dilutions, which then show large 
bright red clumps floating in clear fluid. In the 
higher dilutions agglutination is incomplete and the 
fluid shows only a granular appearance. The end- 
point of agglutination, as determined under the low 
power of the microscope, is as a rule one dilution 
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higher than the end-point as determined with the 
naked eye. 

The antigens for qualitative or absorption tests 
are prepared as follows. A guinea-pig’s kidneys are 
minced with scissors, washed repeatedly in saline solu- 
tion until the washings are free from blood, and 
mashed into a fine pulp. A 20 per cent saline suspen- 
sion of the pulped tissue is made, placed in a test 
tube and boiled in a water bath for one hour. At 
the end of this time the loss by evaporation is made 
up with distilled water. The beef cell antigen is 
made by suspending one volume of washed and 
packed beef red cells in four volumes of normal saline 
solution, boiling the suspension for one hour in a 
water bath and making up any loss by evaporation 
with distilled water. Absorption tests are done by 
placing 0.4 ¢.c. of each antigen in small tubes, adding 
0.1 ¢.c. of inactivated serum to each tube and allowing 
the mixtures to stand for one hour at room tempera- 
ture, with frequent shakings. At the end of this 
time the tubes are centrifuged at high speed and the 
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supernatant fluid, which represents a serum dilution 
of 1 in 5, is drawn off with a capillary pipette. 
Further serum dilutions are then prepared, and mix- 
tures of these dilutions and the sheep’s cells suspen- 
sion are made on a glass plate, as for the presumptive 
test. The particles of tissue in the kidney antigen 
must not be too large to enter a 1 c.c. pipette, and 
both antigens should be snaken thoroughly immediately 
before withdrawing samples for the absorption tests. 


We have done Paul-Bunnell tests by the Straus 


method on 400 unselected ‘‘control’’ sera taken from 


specimens of blood sent to the laboratory for Kahn 
and Laughlen tests, as well as on 10 sera from patients 
with infectious mononucleosis (Table IV). Six, of 1.5 
per cent, of the controls showed agglutination of the 
sheep’s cells in dilutions greater than 1 in 50, and 
these sera were further investigated by means of 
qualitative or absorption tests (Table V). Absorption 
tests were also done in 10 of our 13 cases of infectious 
mononucleosis (Table VI). 


TaBLe IV. 
Paut-BuNNELL TEests—Srravus MeEtuHop 


Positive 
Sera ; 
tested | Negative| 1 in 10 | 1 in 50 | 1in 100 | 1 in 200 | 1 in 400 | 1 in 600 | 1 in 800 | 1 in 1,000+ 
Controls...... 400 216 168 10 2 3 1 0 0 0 
98.25% 
Infectious 10 0 0 0 1 0 2 2 2 3 
mononucleosis (Case 12, 
Table IT) 
TABLE V. 
QUALITATIVE P.-B. Tests oN Controt SERA YIELDING Titres HicHerR THAN 1 1n 50 
Titre after Titre after Results indicative of 
absorption absorption 
Titre before with kidney with beef-cell Mononucleosis Normal 
Serum absorption antigen antigen antibodies Serum sickness antibodies | antibodies 
A 1 in 100 0 0 No Yes No 
(No information as to 
serum injection) 
B 1 in 100 0 lin 80 No No Yes 
C 1 in 200 0 lin 50 No No Yes 
D 1 in 200 0 1 in 200 No No Yes 
E 1 in 400 0 0 No Yes No 
(A.T.S. injection three 
months previously) 
F 1 in 320 1 in 40 1 in 320 No No Yes 
TaBLeE VI.. 
ABSORPTION TEsTs ON Four Cases or INFECTIOUS MONONUCLEOSIS 
Titre after Titre after 
Titre before absorption absorption 
Case absorption kidney antigen | beef-cell antigen | Remarks 
10 1 in 800 gis wake Mononucleosis reaction. 
1 in 200 ee Sle 
lin 10 lin 10 0 
11 1 in 600 1 in 400 0 Mononucleosis reaction. 
13 1 in 600 1 in 400 0 Mononucleosis reaction. 
12 lin 10 nis Weak mononucleosis 
1 in 100 i 5 0 reaction. 
5 Case clinically typical. 
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It is important to note that while in infectious 
mononucleosis the Paul-Bunnell test is usually 
strongly positive by the time the patient seeks 
medical advice, it may be negative in the early 
stages of the illness even when the clinical pic- 
ture is well developed. In two of our cases 
(Table II, Nos. 6 and 12) the sheep’s cell ag- 
glutinin titre of the serum did not rise above 
1 in 10 until the sixth hospital day. The hetero- 
phile antibodies of infectious mononucleosis may 
be present in the serum long after all symptoms 
have disappeared. In eight cases studied by 
Davidsohn,? the number of days between the 
onset of the illness and the first appearance of 
a sheep’s-cell agglutinin titre below 1 in 56, 
varied from 50 to 296, the average period being 
119 days. In one of our eases, however, the titre 
dropped from 1 in 400 to 1 in 20 in 16 days. 
In another the titre was 1 in 800 on the fifth 
day, 1 in 200 on the thirtieth day and 1 in 10 
on the fifty-first day. In a third case the titre 
dropped from 1 in 100 to 1 in 10 in eight days. 


SUMMARY 


Our experience with the Straus modification 
of the Paul-Bunnell test has been that 394 out 
of 400 control sera failed to agglutinate the 
sheep’s red cells in dilutions higher than 1 in 
50, whereas in 9 out of 10 cases of infectious 
mononucleosis the agglutinin titre of the serum 
was 1 in 400 or higher. However, as in one of 
the ten cases of infectious mononucleosis the 
titre did not exceed 1 in 100, and as in six of 
the four hundred controls the titre reached or 
exceeded this level, it is clear that a case should 
not be classified as one of infectious mononucleo- 
sis on the basis of the simple or presumptive 
Paul-Bunnell test. In all of our cases, absorp- 
tion tests have served to distinguish the sheep’s- 
cell agglutinins of infectious mononucleosis from 
similar agglutinins which may be present in the 
serum in other conditions. 


CONCLUSIONS 


1. Characteristically, a patient with infectious 
mononucleosis shows fever, pharyngitis, enlarge- 
ment of the cervical lymph nodes, leucocytosis 
with a high percentage of abnormal lymphocytes 
in the blood and a positive Paul-Bunnell test. 
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2. In exceptional eases the picture is atypical. 
Fever may have disappeared by the time the 
patient seeks medical advice. There. may be 
no pharyngeal inflammation. The lymph nodes 
may not be noticeably enlarged. The total 
leucocyte count may be normal or subnormal in 
the early stages of the disease, and the percent- 
age of lymphocytes may remain below 60 during 
the course of the infection. Infectious mono- 
nucleosis is a pleomorphic disease which may 
simulate tonsillitis, mumps, German measles, 
diphtheria, Vincent’s angina, agranulocytic 
angina, leukemia, encephalitis, meningitis, 
thrombopenic purpura, catarrhal jaundice or 
acute appendicitis. 

3. A constant feature of infectious mono- 
nucleosis is the presence in the blood of large 
numbers of abnormal lymphocytes, so-called 
‘‘mononucleosis eells’’, but morphologically in- 
distinguishable cells may occasionally be found 
in lymphatic leukemia and as well as in various 
infections associated with lymphocytosis. 

4. The presumptive Paul-Bunnell test is an 
unreliable diagnostic method. It is true that in 
the majority of cases of infectious mononucleo- 
sis the sheep’s-cell agglutinin titre of the serum 
exceeds 1 in 200 whereas in other conditions the 
titre is usually below 1 in 100, but low titres 
in infectious mononucleosis and high titres in 
other conditions are not rare. 

5. In our experience, qualitative or absorption 
tests with kidney tissue and beef-cell antigens 
serve to distinguish the sheep’s-cell agglutinins 
of infectious mononucleosis from similar ag- 
glutinins which may be present in the serum in 
other conditions. 

Our thanks are due to Miss Mercedes Lonergan who 


is responsible for the serological work reported in 
this paper. 
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FATIGUE, REST AND EXERCISE* 


By TREvoR OWEN, M.B.(Tor.), F.R.C.P.(Lonp. & C) 


Toronto 


F a single living muscle is excised and stimu- 

lated by an electric current it can be made 
to contract. If the stimulation is repeated often 
enough the contractions will become more and 
more feeble and finally cease. The muscle is 
said to be fatigued. The energy for contraction 
was supplied by the conversion of glycogen into 
lactic acid. The complete fatigue is due to the 
fact that the hydrogen-ion concentration has 
risen to such a point that no more glycogen can 
be converted into lactic acid, During rest, with 
an adequate supply of oxygen, sugar, and bases 
to replenish the alkali reserve, the lactic acid is 
reconverted into glycogen and recovery is soon 
complete. No analogous production of complete 
muscle fatigue ever occurs in the human being 
and yet the symptom of fatigue is often con- 
sidered and treated in the light of this simple 
experiment. An additional factor is often postu- 
lated, namely, that the blood supply is inade- 
quate in that it may contain some toxie agent, 
as in hyperthyroidism or be deficient qualita- 
tively, as in pernicious anemia. Often that is 
true. 

If we stimulate the excised muscle by way of 
its nerve in the same fashion, we find that the 
same phenomenon occurs, namely, that after a 
few stimulations the muscle will stop contract- 
ing. However, if we at once change the stimu- 
lation from the nerve to the muscle, the muscle 
will again contract and continues until entirely 
fatigued. This shows that the nerve fibres 
fatigued before the muscle. If, in a third in- 
stance, the stimulus for muscle contraction is 
done by the mind through the nerve path to 
the muscle, we find that the subject of the ex- 
periment is able to keep up voluntary contrac- 
tion of the muscle to a point at which he 
describes complete fatigue. He means that he 
is unable to make a voluntary effort of will 
sufficiently strong to contract the muscle. If, 
at this moment, the nerve supplying that muscle 
is then stimulated, the muscle will contract until 
the nerve fibres are exhausted and immediately 
further stimulation of the muscle will show 
response to stimulation to a further point. Thus, 





* This is the successful Myers Memorial Essay for 
1941. 


the onset of fatigue is earliest in the mind, next 
in the nerve fibres themselves and finally in the 
muscle. We see, therefore, that the contraction 
of a muscle, 7.e., a certain form of energy pro- 
duction or behaviour is limited by the ability 
of the subject to bear the cerebral distress of 
making an effort of will against increasingly 
strong, disagreeable painful sensory impulses. 
This is ‘normal functional fatigue. Obviously, 
the quantity and quality of the blood to the 
parts must be adequate. A poorer quality of 
the blood, either from a deficient supply of 
normal. materials as in heart failure or in de- 
ficiencies such as myxedema, or because of the 
addition of toxic materials, as in active tuber- 
culosis, will greatly reduce the time required 
to produce the syndrome called fatigue. This 
is organic fatigue. 

Normal functional fatigue can properly be 
designated as the sensation and general experi- 
ence and behaviour of the athlete after physical 
endeavour. This might be called ‘‘athletic 
fatigue’’ and can apply to ordinary fatigue or 
to fatigue in average persons who have only 
relative perfection of the integration of function, 
the perfection of integration of function coming 
only with athletic training. The state of the 
perfection depends on the life led by the 
individual. 

In extreme athletic fatigue, one sees the 
fatigue of the mind, nerve paths, muscles, ete. 
It is impossible to say what part fails first, 
beeause the whole organization breaks down to- 
gether and the point at which it breaks down is 
ealled the maximum production of energy of 
which that individual is capable. It is the 
purpose of an athlete’s training to build up the 
efficiency of the various systems individually and 
also co-operatively. This perfects integration of 
chemical and physical functions and implies the 
proper inhibition of unimportant activities. 
Final physical exhaustion is reached when the 
cerebral distress from peripheral stimuli becomes 
so great that the individual is unable to initiate 
any voluntary effort further. Athletic training, 
therefore, enables, first, the best possible integra- 
tion of all physical and chemical processes in the 
various systems so as to delay the onset of 
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extreme discomfort, and, finally, the training of 
the mind to stand increasing discomfort up to 
the final point which we call the ‘‘capacity’’ of 
that individual. This is not to say that weak- 
ening of the mind is the limiting factor in the 
full psychomotor power, but that that particular 
individual has reached the limit of his mental 
strength at that degree of disagreeable, sensory 
bombardment due to the increasing hydrogen- 
ion concentration and his diminishing supplies 
of raw materials, sugar and various salts. Thus, 
the mind is the first threshold of fatigue. As 
the pace and the time increase, the sensory bar- 
rage reaches and finally breaks the will of that 
person in order to save him from a disintegra- 
tion of function and structural damage. 


ORGANIC FATIGUE 

The fatigue in organic disease is presumably 
caused by toxemia. In addition to the diseased 
tissues involved in energy production, toxic 
agents alter cellular chemical processes, produc- 
ing inadequacy in the signalling mechanism 
from faulty hormones or disordered function of 
the autonomic nervous system. The fatigue is 
not necessarily present until the tissues are being 
used and is thus in some respects comparable to 
that felt by an athlete approaching the limit of 
his capacity. The discomfort will be slightly 
different, however, since particular toxins will 
often have a particular selective effect. For 
instance it may have its maximum effect on 
muscle fibre or on nerve tissue or on the liver 
or on the brain cells, though all tissues will be 
affected. The fatigue of organic disease is 
banished to a more less extent by inactivity and 
increases with activity and is felt later in the 
day. Organic fatigue is an efferent difficulty, 
that is to say, there is resistance to motor stimuli, 
probably at the neuromuscular junctions. At 
the same time, there is inereased afferent facility 
with heightened irritability of sensory stimuli. 
This decreasing resistance to sensory stimuli 
brings about cerebral distress earlier and has a 
biological object in the preservation of the in- 
dividual. The break in the continuity of the 
production of energy begins peripherally, but 
the continual perception of uncomfortable stim- 
uli finally fatigues the mind and the patient 
becomes irritable, depressed, and shows a diminu- 
tion in his powers of concentration. Inactivity, 
1.¢., rest, by reducing the number of peripheral 
stimuli will allow these effects to pass off. But 
the constant repetition will finally induce what 
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we call ‘‘habit’’ and this occurs on the afferent 
as well as the efferent side. Once a habit has 
been induced, the imprint remains for ever, 
growing fainter with the passage of time. Any 
future fatigue, whether organic or functional, 
may reveal those imprints in that habit pathway 
or pattern. Thus the previous habit of pain 
from the region of previous inflammation or 
other disease may appear in an episode of func- 
tional fatigue. The pain of duodenal ulcer from 
muscular spasm there, may reappear when that 
individual is functionally fatigued from psycho- 
logical causes, a habit of reflex spasm having 
been established when actual ulceration was 
present on former occasions. Now, without the 
ulceration, but merely because of the facility of 
afferent and efferent stimuli in that area, the 
fatigue phenomena are increased during normal 
usage of that part. Constant or repeated per- 
ception of afferent impulses increases the acute- 
ness and skill of recognition of those impulses 
and the shades of quality changes in those 
afferent impulses increase enormously with the 
practice of that appreciation. 


FUNCTIONAL FATIGUE 


Functional fatigue begins centrally and ex- 
tends peripherally. It is made worse by in- 
activity (rest) and is therefore most severely 
felt in the early part of the day and wears off 
as effort is made by deliberate action or neces- 
sity. The effort of will to initiate an effort of 
a physical or mental kind is great. The great 
inhibiting influence is a lack of desire or wish 
to initiate an effort. 

In 1935 Norman Johnson in Minnesota Medi- 
cine (Vol. 18, page 531) published an excellent 
article on ‘‘Non-organiec Causes of Fatigue’’ 
from which I freely quote. He quotes Capt. 
Hadfield of the British Army, ‘‘In the produc- 
tion of energy we are motivated by two forces. 
First by impulse (or desire) which is the 
stronger, and secondly by the will. Man gets 
his superhuman strength when his instinet or 
impulse violently urges some policy and his will 
gives complete and unqualified approval.’’ 
When this is the ease, no fatigue sets in, except 
the athletic exhaustion above referred to. Post- 


‘ponement of the cessation of energy production 


ean be brought about by adding the nerve 
stimulation in order to augment the will power 
by some sort of suggestion. This is frequently 
used, such as the exhortations of the cox in the 
rowing crew, the cheering of a crowd for en- 
ecouragement or by using some rhythmical, musi- 
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cal stimulation as in the dance and the army 
band. Conversely, earlier exhaustion, or a 
diminishing of the ability to stand the cerebral 
distress and exercise or ‘‘complete and utter 
fatigue is brought about when impulse or in- 
stinet strongly dictates a policy and the will 
violently disapproves.’’ This is conflict. ‘‘In 
emergencies, one’s reasoning powers move too 
slowly, and most of us revert to instinctive 
reactions of fear, anger, hate, jealousy, pride, 
greed, worry, anxiety, disappointment, self- 
consciousness, self-pity, despair, ete.’? “These 
have tremendous powers for inhibiting our 
automatic machinery and bringing on fatigue 
symptoms. The subtle influences of fear in all 
its forms and grades are not easily analyzed. 
‘*The important point to remember is that our 
machinery is geared directly to our emotions.”’ 
As mentioned above, superhuman energy is seen 
in action when our emotions coincide with our 
will. Where these are not in strict harmony, 
functional fatigue sets in to thwart the object 
of the weaker one. For example, ‘‘a person has 
functional fatigue when he forces himself to 
perform some task which he heartily dislikes, 
whereas five times the energy is expended on 
some pleasant task which results in only transi- 
tory fatigue’’ (Hadfield) of a different kind. 
‘Some persons have been educated to put an 
emphasis on results, rather than giving their 
best effort to the performance and to let the 
result happen. If the best is done, automatically 
you will produce the best result of which you 
are capable. Work should be done without 
getting mentally in a hurry.’’ 

‘‘Functional fatigue is also caused by the 
refusal to accept an adverse fact. Most basic 
of all is probably the fallacy of the conviction 
of our individual entity being the centre around 
which all the rest of the world revolves. This 
produces 90 per cent of the disagreeable emo- 
tional upheavals of an individual and of man- 
kind. The most enjoyable experiences have come 
at a time when one’s attention was riveted on 
some consuming interest, on some goal for which 
you strive, or in fact anything except your 
relative position in life.’’ The symptoms of 
functional fatigue are due to the inco-ordination 
between the various systems and the imbalance 
between the sympathetic and the parasym- 
pathetic portions of the autonomic nervous 
system. When slight, the actual biochemical 
changes are not measurable by our methods and 
yet some of the biochemical changes with emo- 
tion are known. When functional fatigue is 


chronic and more severe, biochemical changes 
are demonstrable ; changes in the basal metabolic 
rate, changes in the sugar metabolism, changes 
in the blood pressure, changes in the pulse rate, 
and also changes in the heat control mechanism. 
Thus in severe functional disturbances, some of 
these changes in metabolic processes may be 
severe and be mistaken for the changes often 
seen in organic disease. Even in mild psycho- 
neuroties, earnest attempts are made by medi- 
cation or surgical therapy, to rectify these 
changes in function without success. This lack 
of success is inevitable because these changes 
are the effect and not the causes of the disturb- 
ance. Frequently, the measures taken to alter 
these effects merely cause further upsets in 
funetion, together with the functional upset that 
comes from chronic disappointment. Most com- 
monly, the disorganization which brings on 
functional fatigue and due to disorders of the 
autonomie machinery, is an acquired state and 
ean easily be mistaken for organic fatigue. 
Psychological causes such as boredom, disuse, 
lack of discipline, and chronic fear connected 
with the social state, with the economic state 
and with physical health are common. The 
neurasthenie is a personality who has a poorly 
functioning nervous system from birth and these 
are the people who always have suffered from 
an uneomfortable functioning of their bodily 
machinery brought out more easily and more 
violently under conditions of stress and strain, 
that is, when they attempt automatically to 
adjust to some change in the environment which 
is too great for them. These are the patients 
who are always complaining; that is to say, they 
always have symptoms. 

An important group of patients in whom 
functional fatigue is of particular interest are 
those who have inherent defects of vegetative 
funetion. These are the migraine personalities 
with its various equivalents such as asthma, 
eczema, angioneurotic cedema, urticaria, mucous 
colitis, eyeliec vomiting of children, and certain 
types of dysmenorrhea. Functional fatigue, 
manifesting itself always through disturbed 
vegetative function, will of necessity bring these 
defects out in high relief and the appreciation 
and treatment of the additional psychogenic 
factors are fundamental. 


REST AND EXERCISE 


Rest from athletic fatigue means the total 
inactivity of the body and mind for a period 
which has definite limits. In organic fatigue, 
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namely, that due to toxic states due to infection, 
degeneration, or new growth, or to poisoning 
from endogenous sources, rest is also that of an 
inactivity of the part and of the whole patient 
until the source of the intoxicating material is 
removed and the results of the intoxication are 
repaired and the metabolism of the cells is re- 
stored to normal. As soon as the toxins are 
removed or prevented from forming, the con- 
valeseent state begins. This rehabilitation period, 
called the convalescent state, is a period of 
change and requires a nice adjustment between 
rest and increasing exercise of the part and the 
whole of the patient. The fact that the whole 
individual is taking part in the convalescence 
is often overlooked. Graduated use of the vari- 
ous faculties and physical properties of that 
individual have to be used in greater frequency 
and in increasing difficulty. This is analogous 
to the early part of an athlete’s training. Dur- 
ing the convalescent stage from infection or 
other toxemias, many of the psychoneurotic 
states originate in healthy people. The previous 
toxie state has resulted in a disintegration of 
function of the various systems and of the cells 
in each system and, following the removal of 
that toxemia, this functional fatigue remains. 
The restoration of this liability to functional 
fatigue may well be met with the ordinary 
natural tendency of the individual to recover 
spontaneously. But, if the period of previous 
toxemia has been prolonged, even those who 
have strong autonomic nervous systems and 
constitutional organization, as it is called, may 
yet require careful coaching in the re-education 
or exercise process to avoid the habitual func- 
tional fatigue symptoms which are necessarily 
and normally present at the beginning of the 
convalescent stage. It can thus be seen, too, 
that in long continued, chronic, organic disease 
and in suitable personalities, functional fatigue 
symptoms overtake and overshadow finally the 
organic symptoms. Frequently, however, the 
distinction between the organic symptoms and 
the functional fatigue symptoms is not clearly 
distinguished by those who come in contact with 
the patient. Therefore, there is a possibility 
that the whole complex clinical picture becomes 
a mixture of functional, that is to say secondary 
psychoneurotic, symptoms combined with the 
organic symptoms and the latter may fade in 
reality to the vanishing point. The onus having 
started with the organic disease, symptoms may 
still be thought to be treatable on the basis of 
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directed towards the organic lesion will not, of 
course, have any effect on the secondary and now 
more urgent and possibly overwhelming symp- 
toms of functional nervous disturbance. 

The word ‘‘rest’’ is used rightly when applied 
to the fatigue of organic disease. Inactivity, 
however, is not restful for the organization that 
is suffering from functional fatigue, and becomes 
but an opportunity for deterioration. In funce- 
tional nervous disorders, rest is only obtained 
by using all parts, including the mind and 
ne) vous system of the organism in the way that 
they were supposed to be used, beginning with 
a small amount and increasing the difficulty 
and che duration until a normal level of usage 
is arrived at. Together with this, frequent 

’ »nges in the kind of energy production is the 

u,’ way of producing a restful effect. Anxiety 
or fear and boredom (monotony) are the greatest 
producers of functional fatigue. The only 
method possible to remove fear and boredom is, 
first of all, that the patient and the doctor 
should be aware of their presence, to accept their 
positive reality and be willing to try to erase 
them. This sets in motion psychological and 
physiological constructive forces which are in- 
herent in each individual. They are, of course, 
strongest in those who are endowed with a strong 
intellect and intelligence. The physiological 
benefits from clear understanding are enormous. 
Rest, therefore, consists of an alternation of 
activity with shortening periods of inactivity. 
Exercise is the initiation of different kinds of 
effort. This practice in willing, in the presence 
of understanding, does increase the strength of 
will power. The rapidity of recovery, therefore, 
depends mostly upon the previous habits of 
discipline in that patient. 

Exercise consists in the repeated trials of the 
efficiency of the integration of that individual 
at the moment, the test requiring a more perfect 
integration than obtains at that time and, there- 
fore, resulting in slight sensations of fatigue. 
This process of working the organization just 
beyond its level of efficient integration at the 
moment and giving rise to a suggestion of in- 
creased effort, whether mental or physical, is 
what we call education. By the .repetition of 
this procedure in health, a greater production 
of energy will be found possible before inefficient 
integration takes place, with the important 
proviso that the experiments should not be too 
far apart. This is best illustrated by the 
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athletic illustration, namely, that in running a 
race of say, ten miles, the first effort should be 
half a mile, the second three-quarters of a mile, 
the third one mile, the fourth one and a half 
miles, etc., but the intervals between these ex- 
tensions of time and distance will have to be 
carefully selected, for if the interval is too great 
the previous education involved in increasing 
the distance will have worn away. The word 
education has usually been applied to intel- 
lectual activities alone but the same principle 
holds good. Exercise also consists in the~prac- 
tice of varying co-ordination, as it is just.as 
important to have perfect inhibitions as it is to 
have perfect stimulation. , 

The previous discipline of the patient in 
every sphere is seen frequently in organie dis- 
ease. The more disciplined the patient has beer, 
previously, the longer will be delayed and .,,...., 
less severe and elaborate may be the symptom: 
of the onset of organic fatigue. In this way 
more severe toxemias, especially if started slow- 
ly, will be borne by the more disciplined patient. 
In them toxemia may reach a high point before 
the patient will acknowledge fatigue. On the 
contrary, the undisciplined, emotionally unedu- 
cated patient has symptoms of fatigue from a 
slight organic lesion. He has been educated in 
easy disorganization. 

Many somatic discomforts and signs are ex- 
pressed by the word ‘‘fatigue’’ and those of 
functional are no less important than those of 
organic origin. Of the functicnal variety there 
are those due to abnormalities of vegetative 


function from mildly pathological psychological 
states—the commonest of which are fear and 
dissatisfaction. My concern here is to re-em- 
phasize the truth that organie dysfunction, fune- 
tional vegetative dysfunction, and psychogenic 
dysfunction are all on the same physiological 
footing and must be dealt with by the physiologi- 
cal method. They all give rise to symptoms diffi- 
cult of distinction. The simple psychological 
analysis of an ill individual is not more impor- 
tant than the organic analysis—the point is that 
it is not less important. Its omission is unscien- 
tific and represents one of the serious flaws in 
the practice of the art of medicine today, par- 
ticularly by specialists. Literally, hundreds of 
years of good health are lost by not taking time 
to do this. The natural history of the patient; 
as he has been born, as he has been reared and 
fed, as he has been acted upon by people’s 
opinions, as he has been affected by religious, 
social and economic conditions, is equally im- 
portant (neither more nor less) as the effect on 
him of pathogenic organisms or of degenerative 
changes in his tissue cells. Take nothing for 
granted. The absence of significant findings is 
quite as helpful as their presence and therefore 
our duty compels us to examine the private life 
and thoughts of patients just as carefully as we 
should do a rectal examination. Medically, one 
is not more private than the other. 

Not until the organic or non-organic nature 
of fatigue symptoms are appreciated can the 
appropriate measures of correct rest or exercise 
be applied with understanding and wisdom. 


PHYSIOLOGY OF SPINAL ANASSTHESIA* 


By H. J. SHIELDS 


Toronto 


HERE are few chapters in the history of 

Medicine in which there has been more mis- 
conception and controversy than in the case of 
spinal anesthesia. 

The confusion on this subject arose from its 
early clinical application without adequate 
physiological investigation. This state of af- 
fairs persisted because the management of the 
procedure was entrusted all too commonly to 
assistants with relatively little training in 
anesthesia. In recent years the researches of 





* Read at the Seventy-second Annual Meeting of the 
Canadian Medical Association, Winnipeg, June 26, 1941. 


laboratory workers and the clinical observa- 
tions of competent anesthetists have brought to 
light many facts unknown to the pioneers in 
this field. It is now known that in addition to 
loss of pain and motor functions, widespread 
changes of other nature are engendered. But 
while in the main these principles are under- 
stood, there is no settled opinion as to the 
exact sequence of the events which precipitate 
cardiovascular depression, some degree of 
which is present in most cases of spinal anes- 
thesia. There is certainly difference of opinion 
as to the relative importance of the several 





46. THE CANADIAN MEDICAL ASSOCIATION JOURNAL 


changes which come under suspicion as offend- 
ing in this respect. It is clear, in any case, 
that some understanding of the basic principles 
of this whole subject is essential to a sane pro- 
jection of this valuable and perhaps indispens- 
able anesthetic measure. 

Spinal anesthesia is established by the in- 
jection of a local anesthetic agent into the 
spinal subarachnoid space. The nerve roots at 
this point are extremely vulnerable. Loss of 
pain and motor function appear almost im- 
mediately. The number of segments involved 
depends upon the dosage used and upon certain 
other variable factors in the details of tech- 
nique. Absorption from the subarachnoid 
space is known to be relatively rapid, so that 
the vital cerebral centres are exposed to the 
action of the anesthetic agent. The amount of 
the drug reaching the blood stream varies with 
the dosage and the volume of the solution in- 
jected. Jones believed the drowsiness com- 
monly observed in spinal anesthesia to be a 
systemic effect of these toxic agents. Vomit- 
ing is frequently mentioned as being similarly 
caused. In this connection, however, it may be 
noted that in thoracic surgery, in which large 
dosage of procaine (up to 300 mg.) is used and 


high blocks established, vomiting is of rare 


occurrence. It is probable that in most in- 
stances, though by no means all, vomiting is a 
reflex and is due to intra-abdominal manipula- 
tions. 

Observers, such as Jones! and Nowak,? be- 
lieved circulatory upset to be due to this 
absorption factor. It has been demonstrated, 
however, that procaine, in amounts comparable 
to those used in spinal anesthesia, may be 
injected directly into the blood stream without 
effecting degrees of circulatory depression cor- 
responding to those commonly encountered in 
spinal anesthesia. It is reasonable, of course, 
to assume that the injection of drugs of such 
toxic nature into the human body must have 
deleterious effects. Research workers and 
anesthetists alike, however, appear to be in 
agreement that this absorption factor is not 
the principal cause of the circulatory distur- 
bances of spinal anesthesia. 

In satisfactory spinal blocks for major pro- 
cedures, some degree of intercostal paralysis, 
as well as paralysis of the abdominal muscula- 
ture, results. In establishing complete ab- 
dominal anesthesia, 4th or even 3rd thoracic 
levels are necessary. Compensatory dia- 
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phragmatic action or overactivity of the intact 
intercostal musculature to any appreciable de- 
gree is rarely evident clinically unless oxygen 
want becomes acute. There may be inter- 
ference, also, with diaphragmatic function 


_without definite clinical evidence of phrenic 


nerve involvement. Under these circumstances 
impairment of pulmonary ventilation is in- 
evitable. The cyanosis commonly observed in 
spinal anesthesia may thus be explained. It is 
believed, too, that in eliminating intercostal 
activity to the degree necessary for high spinal 
block, one of the supports of the circulation is 
removed. 

The loss of tone of the general musculature 
in which is embedded a considerable portion of 
the arteriolar-capillary-venous side of the cireu- 
lation, by removing some degree of support to 
the wall of these vessels, sets up venous stag- 
nation, thereby slowing the return of blood to 
the heart. In wide blocks this may be an 
important consideration. 

Some of the anesthetic agent may escape 
absorption in the spinal area and by dispersion 
reach the brain stem or the brain itself. There 
is the possibility, also, that some of the drug in 
the blood stream may be excreted by the 
choroid plexus into the cerebrospinal fluid in 
that area. Abducens paralysis is best explained, 
perhaps, by this deduction. Some degree of de- 
pression of the vital cerebral centres from these 
causes-may, therefore, be assumed. Burstein 
has shown also that in total spinal anesthesia 
in dogs, the mechanism regulating blood pres- 
sure during changes in posture is disturbed. 

Physiological section of the preganglionic 
fibres of the sympathetic nervous system effects 
widespread changes in the human organism. 
Vasomotor paralysis in spinal anesthesia has 
long been recognized and has been cited fre- 
quently as a cause of circulatory upset. 
Massive pooling of the blood in the splanchnic 
vessels is not evident clinically. Nor is there 
much evidence that there is appreciable en- 
largement of the liver or spleen in man, 
although such findings have been reported in 
animals. There can be little doubt, however, 
that there is a considerable increase in the 
amount of blood held in the skin, the general 
musculature, the liver and spleen, so that the 
enlargement of the vascular tree spoken of by 
Co-Tui is probably true. Co-Tui® states that 
an immediate severe drop in blood pressure 
occurs in dogs, which is followed by an almost 
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instantaneous rise to normal levels, the latter 
effect being due, he believes, to compensatory 
vasoconstrictor activity in the unaffected re- 
gions of the body. Ferguson and North* have 
shown, however, that section of all the splanch- 
nie nerves in animals does not produce fall in 
blood pressure comparable to that associated 


with spinal anesthesia. Further, Smith e¢ al.® 
appear to have demonstrated that the arteriolar 
system possesses some autonomy and is inde- 
pendent of vasomotor activity. It is certain, 
nevertheless, that vasomotor changes in-some 
way contribute something to the production of 
circulatory depression. 

The innervation of the adrenal bodies may 
be completely or partially severed in spinal 
anesthesia. If the view is held that these 
glands act in emergency situations only, it 
could be pointed out that the cardiovascular 
crises of spinal anesthesia constitute just such 
an emergency. In this connection, it is interest- 
ing that the use of sympathomimetic drugs 
offers one of the most efficacious remedial 
measures in this situation. 

In some instances of spinal anesthesia a por- 
tion of the anesthetic drug may reach the 
upper thoracic region and so cut off the cardiac 
accelerator nerves. When this is the case the 
cardiac action of the vagus is left unopposed. 
Bradycardia is a common observation in spinal 
block. The fact that a very small dosage of 
procaine is adequate for thermal skin test may 
be quoted as evidence that sympathetic fibres 
in general are vulnerable to weak concentra- 
tions of the drug in the spinal fluid. 

Contraction of the small bowel and increased 
peristaltic activity are explained by unopposed 
vagal action when the dilator muscles become 
deprived of their innervation. The sacral 
portion of the parasympathetic nervous system 
is involved in most techniques with consequent 
loss of tone in the anal sphincter. 

Other processes, no doubt, take place in the 
course of a spinal anesthesia. We may reason- 
ably hope that future researches in this subject 
will explain some of the perplexing phenomena 
at present associated with this procedure. 

It is evident from a consideration of the 
above points that in the process of establishing 
the desired loss of pain and motor functions a 
highly complex series of changes in body 
mechanism is brought into being. Some of 
these are, no doubt, of small significance. 
Others, such as those leading to impairment of 
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circulatory efficiency, are of first importance. 
There is little doubt that a decrease in cardiac 
output of greater or lesser degree, with con- 
sequent reduction in the oxygen supply to vital 
centres, exists in all subarachnoid blocks. It 
appears that several factors contribute to this 
circulatory failure. The summation of these in 
some instances may be disastrous. Clinical ex- 
perience suggests that a factor which is of first 
importance in this connection in one instance 
may be of only minor significance in another. 
For example, the absorption factor may be the 
predominating cause in individuals possessing 
some special sensitivity to the anesthetic drug. 
It may be the vasomotor effects which offend, 
as when depression occurs following induction 
of low blocks with a small dosage. This situa- 
tion is encountered sometimes in the aged, 
whose circulatory mechanism is unstable and 
inelastic. In other instances circulatory de- 
pression may be secondary to impairment of 
respiratory function. A sound interpretation, 
therefore, of the nature of the existing dis- 
turbance is helpful by pointing the way to 
appropriate remedial measures. 

The anesthetist armed with a knowledge of 
the physiological principles of spinal anes- 
thesia possesses the key, not only to the selec- 
tion of patients, but also to their management. 
Persons with cardiovascular disease are not 
good risks. The aged, who are certain to have 
damage of this character, should be placed in 
this category. Patients suffering from anemia 
are unsuitable because of impairment of the 
oxygen-carrying power of the blood. Spinal 
anesthesia is not a good choice in the presence 
of surgical shock or hemorrhage. It likewise 
should be used cautiously, if at all, in opera- 
tions in which shock or considerable blood loss 
is anticipated. Animal experimentation con- 
firms this view. The protective vasoconstrictor 
mechanism may operate less efficiently under 
spinal anesthetic conditions, even if the ar- 
teriolar system should be independent of the 
vasoconstrictor nerves. Patients suffering from 
anoxemia from any cause are obviously poor 
risks. The temptation to risk a reduced dosage 
should be resisted in all of these cireumstances 
unless the surgical condition strongly indicates ° 
spinal anesthetic measures. 

With respect to patients in spinal anesthetic 
shock, the obvious restorative measures consist 
in the administration of reliable vasopressor 
drugs, of intravenous fluids, and of oxygen. 
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Artificial respiration when indicated should be 
instituted at once. It is important that these 
measures be applied before their need becomes 
acute. Restorative measures of other nature 
appear to be of little value. 

Few patients need be denied spinal anes- 
thesia when the benefits to be derived there- 
from are plain. Constant care as to the choice 
of patient and scrupulous attention to all de- 
tails of management are the safeguards against 
the pitfalls which lie in wait for the unwary. 


[July 1942 


REFERENCES 


1. JoNES, W. H.: Subarachnoid block; general analgesia ; 
“spinal anesthesia”: respiratory paralysis, fallacies 
and methods, Brit. J. Anzxsth., 1931, 9: 3 


. Nowak, S. G.: Urinary secretion of novocain after 
spinal anesthesia and theory of toxic absorption, 
Anzxsth. & Analg., 1933, 12: 232. 


. Co-Turl, F. W.: Further studies in subarachnoid 
anesthesia, Anzsth. & Analg., 1934, 13: 183. 


. FERGUSON, L. K. AND NortH, J. P.: Observations on 
q5tS bas eat. spinal anesthesia, Surg. -, Gyn. & Obst., 


. SMITH, H. W., ROVENSTINE, E. A., 


GOLDRING, W., 
CHASIS, H. AND RANGES, H. A.: 


The effects of 
spinal anesthesia on the circulation in normal un- 
operated man with reference to the autonomy of 
the ee and especially those of the renal 
circulation, Clin. Invest., 1939, 18: 319. 


THE USE OF SYNTHETIC VITAMIN K SUBSTITUTES IN THE TREATMENT 
OF PROTHROMBIN DEFICIENCY* 


By Stuart R. TOWNSEND AND EDWARD S. MILLS 


Montreal 


VITAMIN K 


WO previous papers’? have dealt with the 

hemorrhagic tendency associated with pro- 
thrombin deficiency and its treatment with 
vitamin K and bile. This paper records our 
experiences with cases which have been treated 
by means of synthetic vitamin K_ substitutes. 
The cases under study were those which pre- 
sented in the medical and surgical wards of the 
Montreal General Hospital during 1940, and 
the first half of 1941. For purposes of analysis 
the cases were divided into three groups. 

1. Those patients with obstructive jaundice 
and prothrombin disturbance exhibiting a satis- 
factory response to K therapy. 

2. Those with prothrombin disturbance associ- 
ated for the most part with moderate to severe 
liver damage, who showed a variable response 
to vitamin K administration. 

3. Those with hemorrhagic tendency associ- 
ated with neither jaundice nor prothrombin 
disturbance and where the hemorrhage would 
probably not be influenced by vitamin K therapy. 


METHODS 


Prothrombin times were determined by 
Quick’s method, which has become a familiar 
procedure in most laboratories. 

The synthetic K substitutes which have been 
reported as active by mouth and also those which 
have been successful when administered intra- 


*From the Department of Hematology, Montreal 
General Hospital. 

Aided by the Blanche Hutchison Research Fund, 
Faculty of Medicine, McGill University. 


muscularly and intravenously were used in the 
studies. The following preparations were used: 


(a) 2- methyl -1, 4-naphthoquinone. 
Dosage—1 to 2 mg. daily intramuscularly. 
(0) 2- methyl -3 phytyl-1, 4-naphthohydroquinone. 
Dosage—1 mg. daily’ intramuscularly. 
(c) Propionyl derivative 2 methyl-1, 4-naphthohydro- 
quinone. 
Dosage—2 mg. daily intramuscularly. 
(d) 2- methyl -1, 4-naphthohydroquinone diacetate. 
Dosage—5 to 10 mg. daily intramuscularly. 
(e) 2- methyl-1, 4-naphthohydroquinone disulphate. 
Dosage—5 ‘to 10 mg. daily intramuscularly. 
(f) 4amino - 2 methyl, naphthol hydrochloride. 
Dosage—2 mg. daily intramuscularly or intra- 
venously. 


RESULTS 


1. Cases of obstructive jaundice treated with 
synthetic K preparations.—This group is com- 
prised of 3 cases of carcinoma of the pancreas; 
2 with stones in the common duct; 4 with 
cholelithiasis; and one with carcinoma of the 
colon with obstruction of the common duct; one 
with carcinoma of the bile ducts; and one with 
obstructive jaundice of unknown etiology. 

In all of these cases there was a disturbance 
of the prothrombin time and in every case the 
prothrombin time was restored to normal prior 
to operation. In no case was post-operative 
bleeding encountered. 

All cases except two responded in 3 to 4 days 
to various drugs in the dosages already men- 
tioned. One ease on 2-methyl-3-phytyl-1, 4- 
naphthohydroquinone, 1 mg. intramuscularly, 
daily, required 8 days to produce a satisfactory 
response. The second case required 7 days 
before a satisfactory result was obtained. This 
patient was on a preparation of 2-methy]l-1, 
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4-naphthohydroquinone propionate, 2 mg. intra- 
muscularly, daily. 

Thirty-seven other cases of cholelithiasis and 
cholecystitis, with and without jaundice were 
treated with these preparations in spite of 
normal prothrombin times, and none showed 
post-operative bleeding. To this latter group 
may be added 2 cases of jaundice, one due to 
adenocarcinoma of the gall bladder, the other 
to adenocarcinoma of the common bile duct and 
ampulla of Vater. Neither case showed a pro- 
thrombin disturbance, despite which both-were 
treated prophylactically. 

2. Cases showing prothrombin time disturb- 
ance and liver damage.—In this second group 
there was one case of hepatomegaly with spleno- 
megaly of undetermined etiology, three with 
cirrhosis of the liver, two of these with ascites 
and three cases with subacute yellow atrophy. 
One of the patients with acute yellow atrophy 
recovered, the other two died and the diagnosis 
was confirmed by post-mortem. 

All were treated with one of the synthetic 
K preparations of known potency already men- 
tioned. Many of these cases received relatively 
intense treatment and these cases showed a 
return of the prothrombin time to normal. In 
two of the cases of cirrhosis, the prothrombin 
time did not return completely to normal, sug- 
gesting that enough impairment of the liver 
existed to interfere with prothrombin produc- 
tion by the liver. In one ease of subacute yellow 
atrophy the patient progressed into coma and 
the return of the prothrombin time to normal 
followed the clinical improvement to recovery. 
The complete restoration of the prothrombin 
time to normal cannot be considered due to K 
therapy alone. 

In the two fatal cases of acute yellow atrophy 
the prothrombin times became gradually in- 
creased until death, in spite of adequate K 
therapy. 

Similar cases showimg no disturbance in pro- 
thrombin time are also worthy of note, these 
include two cases of catarrhal jaundice, one of 
hemachromatosis, three of cirrhosis of the liver, 
two cases of mucous colitis and one of ulcerative 
colitis. 

In addition three other cases have been in- 
cluded in this group because the conditions are 
known to give rise to disturbed prothrombin 
times, but are unrelated to obstructive jaundice 
or liver damage. They are briefly summarized. 
One case of biliary fistula only revealed 
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hemorrhage on the 8th post-operative day fol- 
lowing drainage of the common bile duct for 
acute cholecystitis. At this time the pro- 
thrombin time was found to be disturbed but 
the hemorrhage was controlled and the pro- 
thrombin time returned to normal in 48 hours 
following adequate K therapy. 

A second patient with extensive diverticulitis 
was admitted with severe hemorrhage and a 
prothrombin time of 35 seconds. The hzemor- 
rhage was controlled in 48 hours following the 
intramuscular administration of 5 mg. of 2- 
methyl-1, 4-naphthohydroquinone diacetate, four 
times per day. 

A striking disturbance of prothrombin time 
(97 seconds) was discovered in a third patient 
suffering from carcinoma of the stomach with 
a history of continued vomiting over a period of 
four months. Hemorrhage occurred on the 13th 
post-operative day, but was controlled by the 
intravenous injection of 2 mg. of 4-amino-2 
methyl, naphthol hydrochloride on three occa- 
sions during a 24 hour period. 

3. Cases with hemorrhagic tendency assoct- 
ated with neither jaundice nor prothrombin 
disturbance.—A large number of cases with a 
hemorrhagie tendency have been studied as a 
routine in the hospital and are presented in the 
accompanying Table. The occurrence of a dis- 
turbed prothrombin time in obstructive jaundice, 
liver damage, and certain gastrointestinal con- 
ditions is established and the response to vita- 
min K known. A certain amount of investiga- 
tion in regard to other hemorrhagic states has 
been prompted because of the possible applica- 
tion of K therapy to control hemorrhage in 
these conditions. 

The prothrombin-clotting times in a number 
of such conditions with an abnormal tendency 
to bleed are presented in Table I. 

In a limited number of these cases vitamin K 
preparations have been used with no change in 
prothrombin times and no apparent effect in 
controlling the abnormal bleeding. 

However it must be realized that hypopro- 
thrombinemia and hemorrhagic diathesis may 
occur in many gastrointestinal conditions associ- 
ated with a deficiency diet, loss of essential 
substances by vomiting, diarrhea, unusual 
mucosal surface, ete. Among these are peptic 
ulcer, gastric carcinoma, ulcerative colitis, 
diverticulitis, and others which under certain 
eireumstanees may develop prothrombin-time 
disturbances. When such disturbances occur the 
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TABLE I. 


Prothrombin time 
in seconds (Quick) 


20, 22 


Cases Diagnosis 

Acute glomerulo-nephritis .. 

Chronic glomerulo-nephritis 
with uremia 

Hemophilia 

Mucous colitis; ulcerative 
colitis 19,15 

Colliculitis 15, 15 

Cerebral hemorrhage 20 

Adenoma of prostate, 
carcinoma of prostate! 


21,15, 19 
25, 25, 23, 15, 21, 22, 25 


. 22, 22, 23, 24, 24, 25, 
26, 16, 22, 24, 20, 24, 
21, 15, 19, 15, 16, 18, 
18, 20, 20, 21, 21, 20 
16, 20, 26, 21, 15, 20 
17, 20, 21, 24 


Nasal hemorrhage 
Fibroid uterus 
Gastric ulcer with 
hemorrhage 17, 25, 26, 26, 20, 27, 
17, 21 
Duodenal ulcer with 
hemorrhage 18, 18, 18, 18, 23, 25, 
20, 20, 19, 19 
~— 2; purpura 2; 
aplastic anemia 2 
Eales’ disease (recurrent 
hemorrhage into vitreous) 18 
Carcinoma of sigmoid, 
colon and rectum 18, 18, 22, 22, 21 
Gastric carcinoma 19, 20, 20, 22 
Tuberculosis of lung, kidney 19, 19, 24 
Diverticulitis 21, 21, 23 
Chronic myelogenous 
leukemia 2; acute 
leukeemia, lymphosarcoma 22, 24, 25, 23 
Septicemia 27 
Renal calculus 
Subacute gastritis 
Post-operative tonsillar 
hemorrhage 
Chronic osteomyelitis 
Pernicious anemia 
Renal tuberculosis 
Bilateral cataract and 
diabetes 
Splenomegaly 
Schirrhus carcinoma of 
the breast 
Bronchiectasis ............ 
Tabes with gastric crisis 
(suspected cholecystitis) 
Incomplete abortion 
Hyperplastic endometrium. . 
Adenomyosis uteri ........ 
Hematoma buttock 


17, 22, 24, 22,17, 19 


1 
1 
1 
1 
2 
2 
1 
1 
1 
1 


hm DO 
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hemorrhagic diathesis may well be expected to 
respond to K therapy. However, in cases where 
the prothrombin time is normal, we feel that any 
associated hemorrhage will not respond to 
vitamin K therapy. 


DISCUSSION 

Many authors have simultaneously reported 
the structure of an active antihemorrhagic prin- 
ciple in alfalfa to be 2-methyl-3-phytyl-1, 4- 
naphthoquinone, and a number of related com- 
pounds have been synthesized and studied for 
vitamin K activity.* » ® 

Further reports have shown these synthetic 
compounds to be effective when taken orally 
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and also when used by the intramuscular and 
intravenous routes.” ® 9 10, 11 


Of the preparations we have used, and the 
effective dosages as listed under methods the 
least active appears to be 2-methyl-3-phytyl-1, 
4-naphthohydroquinone, and the most readily 
absorbed because of its solubility is the 4-amino- 
2-methyl naphthol hydrochloride. For the same 
reasons the latter is more effective when used 
intravenously. The advantages of the parenteral 
compounds are that they are effective without 
bile salts, produce no nausea or vomiting and 
have, so far, exhibited no toxic effects. 

Whilst our main interest was to study the 
effectiveness of the compounds, the occurrence 
of a number of cases with liver damage enabled 
us to make certain observations. It is known 
that administration of vitamin K and synthetic 
compounds are less effective when the pro- 
thrombin deficiency is associated with liver 
damage.12: 18, 24, 15, 26, 17 

In several cases the prothrombin returned to 
normal, but in others there was only a partial 
response. Some of the patients had ascites with 
congestion and cedema of the bowel, factors 
likely to interfere with absorption of the syn- 
thetic K if this has been given by the oral 
route.7® 

In these cases, however, the preparation was 
given parenterally and these results require 
some other explanation. The initial deficiency 
in prothrombin in part may have been due to 
impaired absorption, but sufficient functioning 
liver remained to utilize the synthetic compound 
in the restoration of the prothrombin to normal. 
Failure of the prothrombin time to return to 
normal may have been due to inadequate dosage 
under the existing conditions, or the liver was 
sufficiently damaged to interfere with a normal 
prothrombin concentration in the blood. 

In three patients with acute yellow atrophy, 
the prothrombin time became further impaired 
as the patients entered coma and in two cases 
death. The progressive destruction of the liver 
was paralleled by a disturbance in the pro- 
thrombin time, suggesting that this test may 
have diagnostic and prognostic value as a liver 
function test in diseases of the liver. In a third 
case, as the clinical condition became critical the 
prothrombin time increased, and when recovery 
occurred the prothrombin time returned to nor- 
mal. Therapy in this case was important in the 
clinical improvement although in no wise can 
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it be considered a specific in bringing about 
recovery. 


Observations on the group of cases having a 
hemorrhagic diathesis unrelated to a deficiency 
in prothrombin corroborates observations of 
others that there is no reason or rationale for 
the administration of vitamin K or synthetic 
compounds to patients who show normal pro- 
thrombin times. 


The synthetic vitamin K substitutes used in these 
studies were furnished through tne kindness of Messrs. 
Ayerst, McKenna & Harrison, Limited, E. R. Squibb 
& Sons, and Parke, Davis & Company. 

The patients studied were under the care of mem- 
bers of the staff of the Medical and Surgical Depart- 
ments of the Montreal General Hospital, to whom the 
authors are indebted for the privilege of these studies. 

We also wish to thank Miss J. Bowden and the 
Misses A. Durrell, J. MacIver and E. Peck for their 
valuable technical assistance. 
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RESUME 


Les substituts synthétiques de la vitamine K ont 
été employés, 1° dans des cas d’ictére par obstruction 
avec troubles dans le rythme de la prothrombine; 2° 
dans des cas de troubles prothrombiniques avec lésions 
hépatiques, et 3° dans des cas de diathése hémor- 
rhagique sans ictére et sans troubles de la régulation 
de la prothrombine. Les premiers ont répondu de 
fagon satisfaisante 4 la thérapeutique par la vitamine 
K synthétique. Les seconds ont répondu de facon 
moins constante. Les troisiémes n’ont été aucune- 
ment influencés. Les composés synthétiques peuvent 
agir aussi bien par la bouche que par les voies intra- 
veineuses et intramusculaires. Le voie parentérale a 
cependant l’avantage d’étre efficace sans sels biliaires 
ajoutés et elle ne provoque pas de nausées. 

JEAN SAUCIER 


THE INFLUENCE OF MENSTRUATION ON CARBOHYDRATE TOLERANCE 
IN DIABETES MELLITUS* 


By H. I. Cramer 


Montreal 


[PIABETES mellitus has long been known to 

exert a marked influence on menstruation 
and sexual function. Formerly amenorrhea was 
quite common in diabetics and was ‘frequently 
associated with an impairment of libido and 
sterility.1 Similarly, in the male diabetic im- 
potence and sterility were frequent findings. 
Anatomieally, in female diabetics an atrophy of 
the uterus and ovaries has been reported,? which 
has been regarded as secondary to the diabetic 
condition. However, since the discovery of in- 
sulin and the resulting improvement in treat- 
ment such anatomical and physiological sexual 
abnormalities in diabetics have become in- 
frequent. 

Also; during the past 15 years a great deal 
of information regarding the relationship of 
the anterior pituitary gland to carbohydrate 
metabolism and diabetes mellitus has been ac- 
cumulated. This work began with the important 
contributions of Houssay and his collaborators,* ¢ 


*From the Department of Metabolism, Royal 
Victoria Hospital and the McGill University Clinic, 
Montreal. 


who demonstrated that, in an animal made 
diabetic by pancreatectomy, hypophysectomy 
ameliorated the diabetic state, while, on the 
other hand, treatment with anterior puituitary 
extract aggravated it. Later it was shown that 
a normal animal with an intact pancreas became 
diabetic when treated with anterior pituitary 
extract. Furthermore, it has been demonstrated 
recently by Young,® Campbell and Best,® and 
Dohan and Lukens’ that prolonged treatment 
of normal animals with anterior pituitary ex- 
tract induces a diabetic state which persists even 
after discontinuation of the extract and remains 
permanent. 

During the same period the relationship be- 
tween the anterior pituitary and sexual function 
and menstruation has also been worked out in 
considerable detail. It has been satisfactorily 
shown that normal menstruation occurs only 
after cestrogen and corpus luteum hormones 
have acted upon the endometrium and that the 
elaboration of these hormones by the ovary is 
in turn controlled by gonadotropic hormones 
secreted by the anterior pituitary. Failure of 
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the secretion of these gonadotropic hormones by 
the pituitary is followed by the cessation of the 
formation of estrogens and progesterone by the 
ovary, resulting in amenorrhea. It is also 
known that maturation of the ovum and ovula- 
tion, and therefore fertility, are controlled by 
the anterior pituitary. 

In view of the above facts a study was under- 
taken to show whether menstruation had any 
effect on the carbohydrate tolerance of the dia- 
betic female. A review of the literature suggests 
the probability of a moderate lowering of car- 
bohydrate tolerance with menstruation. Von 
Noorden® made this observation years ago; he 
claimed that 20 per cent of diabetic females 
manifest a tendency to decreased carbohydrate 
tolerance during menstruation. In 1918 Harrop 
and Mosenthal® reported the case of a female 
in diabetic acidosis who, after showing some im- 
provement, became much worse with the onset 
of menstruation and later died in diabetic coma 
during a menstrual period. Rosenbloom? ob- 
served a daily glycosuria of 10 to 22 gm. during 
menstruation in two females who ordinarily 
were free from glycosuria. Recently Peperkorn™ 
reported two cases of diabetic acidosis occurring 
during menstruation. Although both of his 
patients improved, their condition became ag- 
gravated again at the following menstrual 
period. This author states that he has observed 
14 cases in which the diabetes became worse 
during menstruation. 


A similar, though less marked lowering of 
carbohydrate tolerance has also been noted in 
normal, non-diabetic women during menstrua- 
tion. Heilig?? investigated the glucose tolerance 
of a number of normal females during menstrua- 
tion and in the intermenstruum. He found that 
in a large proportion of cases there was a 
marked impairment of carbohydrate tolerance on 
the first or second day of menstruation. His 
figures indicate that during the menstrual period 
the peak of the venous glucose curve was in 
some cases as much as 100 to 150 mg. per cent 
above the fasting level, that the drop to normal 
occurred in four to five hours, and that glyco- 
suria was present. The fasting blood-sugar 
levels were investigated in a number of cases 
by Bloch and Bergel.’* They found that the 
curve of the fasting blood sugar in sexually 
mature females reaches its lowest level in the 
intermenstruum, rises gradually with the be- 
ginning of the premenstruum, gains its maxi- 
mum on the first day of bleeding, and then 
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returns to the intermenstrual level at the end 
of menstruation. Similar findings have also 
been reported by Pucher and others** on this 
continent. A number of Italian workers’ *® 17 
also studied this problem, They all agree that 
at menstruation there occurs a rise in the blood 
sugar, some claiming that in spite of this the 
blood sugar remains within normal limits and 
others claiming that an actual hyperglycemia 
results. Garafi and Ruggeri performed as many 
as 1,000 glucose tolerance tests on 93 healthy 
females at different parts of the menstrual 
eyele. Their lowest blood sugar values were 
found at about the time of ovulation; a rise 
occurred during the premenstruum and reached 
its maximum with the onset of menstruation. 
Then the values gradually dropped again to 
reach a minimum level within 12 days. 


The influence of menstruation on the course 
of diabetes was investigated by the two follow- 
ing methods: (a) A statistical review of cases 
of diabetic acidosis in females who were men- 
struating regularly, to observe the incidence of 
acidosis at the time of menstruation. (b) An 
investigation of blood sugars before, during, and 
after menstruation. 


REVIEW OF CASES OF DIABETIC ACIDOSIS 


An examination was carried out of the hos- 
pital records of all female diabetics between the 
ages of 14 and 45 years who were admitted in 
acidosis to the Royal Victoria Hospital from 
1922 (date of beginning of insulin therapy) to 
1940. This age-group covers the period of sexual 
activity and extends from puberty to the meno- 
pause. The records were searched as to whether 
the patient was menstruating at the time of 
admission to the hospital. The case history 
occasionally indicated when the patient’s last 
menstrual period had occurred, and a few in- 
stances yielded the information that the patient 
was menstruating when the symptoms of acidosis 
were developing, even though she was not men- 
struating at the time of entrance into the hos- 
pital. These sources of information are naturally 
imperfeet. The error however, is more likely 
to be one of failing to record menstruation 
when this was occurring. 


Our purpose was to observe what percentage 
of the cases menstruated on admission to the 
hospital or just before or after. Those cases 
were therefore omitted whose records indicated 
that they were amenorrheic, or where puberty 
had not yet occurred. Furthermore, since the 
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aim of the investigation was to observe if men- 
struation could disturb a case of presumably 
controlled diabetes, those cases were also omitted 
that had entered the hospital for the first time 
and had not had any previous diabetic treat- 
ment, as well as those cases that were compli- 
eated by infection. The latter had temperatures 
ranging from 100° F. to 105.8° F., and infec- 
tions alone are known to upset cases of well- 
controlled diabetes. 


TABLE I, 


ANALYSIS OF CASES OF FEMALE DIABETICS, AGE 14 TO 45 
YEARS, ADMITTED IN ACIDOSIS FROM 1922 To 1940 





Type of cases No. of cases 


COR BORIS WII ce ccc cwiveccccedsiceencns 7 
CE Te GID osc wk kc ccnancassecssons 5 
COMM WED: TOI conc cacevnvevessveesxnns 5 

Cases admitted to hospital for first time. (Not 
COUR DD vnc ve cacevecsccesscanegens 17 

Treated cases, without infection, not menstruat- 
TE GR GEIIIE oas cnccncencecccvcnsness 19 

Treated cases, without infection, menstruating 
IO 5.05565 54 6a sages ancedetuenns 17 
WE hh ass ced dbimnseedesdecnwndenees 70 


RESULTS 


Table I shows an analysis of all the cases. 
Of a total of 70 female patients in diabetic 
acidosis between the ages of 14 and 45 years 
there were 36 who were menstruating regularly, 
who had been treated for diabetes previously, 
and who did not manifest any infection on ad- 
mission to the hospital. Of these 36 cases 17 
were menstruating on admission or two days 
before or after admission. That is, in 47.2 per 
cent of the cases of acidosis in which the pre- 
cipitating cause was neither infection nor lack 
of treatment, menstruation occurred at or about 
the time that the acidosis developed. These 
figures indicate the number of hospital admis- 
sions. The number of patients in this series of 
admissions was smaller. The 36 admissions were 
composed of only 14 patients and of this number 
6, or 42.8 per cent, were admitted in acidosis at 
the menstrual period or just before or after on 
one or more occasions. There were also some 
cases who were admitted in acidosis during the 
menstrual period at one time and who at another 
time developed acidosis during the interval 
between two periods. 

In looking through our series of cases of 
diabetic acidosis one was also impressed by the 
small number of males as compared with females. 
Therefore a search was made of the number of 
male cases of acidosis between the ages of 14 
and 45 years irrespective of the cause. This 
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number consisted of only 26 admissions as com- 
pared with 70 female admissions in the same age 
period. That is, of a group of 96 cases of 
acidosis in patients of ages 14 to 45 years, 27 
per cent were males and 73 per cent were 
females. The difference becomes noteworthy 
when one realizes that in this age-period the 
incidence of diabetes is greater in the male than 
in the female.* 


BLoop SuGAR INVESTIGATION AT MENSTRUAL 
PERIOD 


In a series of eleven menstruating diabetic 
females the blood sugar was determined before, 
during, and in some cases after the menstrual 
periods. During the time of investigation each 
patient was following a constant diet and taking 
a constant dose of insulin. Eight of these were 
Out-Door clinic patients. In these the blood 
sugar was examined on every occasion at about 
214 hours after breakfast. The blood sugar was 
generally estimated every second day before, 


‘during, and, in some cases, after the menstrual 


period. The remaining three were ward pa- 
tients. In two of these the blood sugar was 
examined under fasting conditions and at four 
hours after the morning insulin, while in the 
third ease (F.D.) it was examined at these 
periods as well as at 114 hours after lunch and 
at 9 p.m. In the latter case as well as in one 
of the other two ward cases, the CO, combining 
power was determined at the same time. The 
blood sugars were estimated by the Folin-Wu 
method and the CO, combining power by the 
volumetric Van Slyke technique. 


RESULTS 


The findings, on the whole, did not substanti- 
ate the results obtained in the first part of the 
investigation. Most of the patients failed to 
show any noteworthy disturbance of the carbo- 
hydrate metabolism at the menstrual period. 
Quite a number did manifest some rise of the 
blood sugar values during menstruation, but this 
rise was generally small. In comparing the 
mean sugar values (Table II) during menstrua- 
tion with those before and after it was found 
that 2 of the 11 cases showed a lower mean 
during menstruation, while the remaining 9 
showed a higher mean value during the period. 
In these 9 cases the difference between the 
menstrual and premenstrual blood sugar values 
varied between 8 and 115 mgm. per cent, while 
that between the menstrual and postmenstrual 
values varied between 3 and 170 mgm. per cent. 
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TABLE IT. 


COMPARISON BETWEEN MEAN BLOOD SUGAR VALUES 
BEFORE, DURING AND AFTER MENSTRUATION 


Blood sugar—mgm. per cent 

Premen- Men- Postmen- 
Case strual strual strual 
101 
118 
132 
202 


. 2% hours after breakfast 108 
ce oc ‘é éé 137 
ce éé 114 
a 187 
. i 208 312 
- vs 172 209 
nt cae 370 
as 107 165 
a) fasting 93 132 

b) 4hours after morning 
insulin 96 
A.L. (a) fasting 314 
(b) 4 hours after morning 

insulin 
F.D. (a) fasting 

(6) 4 hours after morning 
insulin 241 
(c) 1% hours after lunch 374 
[ey O BM... scdwnwanssa’ 218 


na on 
~ 


176 
260 
172 
150 
128 
117 


nn KR A 
n~ 


~ 


HEROORaAD Pp 
SAWP osZzry 


a 


104 
324 


101 


220 


188 
399 


231 
440 


186 
344 


356 
401 
143 


242 
335 
162 


It should be noted here that in a few cases the 
blood sugar rise began to appear just before 
menstruation and, as in ease F.D. (Fig. 1), may 
have reached its peak immediately before the 
onset of menstrual bleeding. The most striking 
findings were in Case F.D. (Fig. 1), who was 
admitted to the ward purposely for this investi- 


gation and who was studied quite thoroughly. 
This patient manifested a marked rise of the 
blood sugar four days premenstrually. This 


~O--@--e CO, COMBINING POWER 
—2—>—s— BLOOD SUGAR - PASTING 


—O—o—e— BLOOD SUGAR -4 HOURS 
AFTER A.M. INSULIN 


e "le 


/ 


$e & 8 
8 
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COMBINING POWER —— VOLS. 


SUGAR 
eres, 


BLOOD 


|-menst RUATING—-| 


coQ, 


oe 


3° 
~ 2 3 -s . &F >» o BH 2 


DAYS 

Fig. 1—Case F.D., juvenile diabetic. Diet: 70 gm. 
protein, 50 gm. fat, and 200 gm. carbohydrate. Taking 
24 units crystalline zinc insulin before breakfast and 
before supper. CO, combining power was not esti- 
mated before the third day after admission. Daily 
— showed acetone for first time only on third 

ay. 


os 4 1 
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rise persisted during the period. The drop post- 
menstrually, however, was comparatively slow 
and never reached the initial level. The CO, 
combining power was also studied in this case. 
Four days prior to menstruation it was 44.5 
vols, per cent, dropping to 40 vols. per cent one 
day premenstrually. It rose again, reaching 
52 vols. per cent on the second day of men- 
struation, and remained normal thereafter. 
During this entire investigation both diet and 
insulin remained constant. Unfortunately, the 
CO, combining power was not estimated prior 
to the fourth day premenstrually but acetone 
and diacetic acid were found in the urine for 
the first time on that day. The CO, combining 
power was also studied in Case A.L., in whom 
it remained normal. This patient did not 
exhibit a pronounced rise of blood sugar values. 


DISCUSSION 


The results obtained in the first part of our 
investigation were striking. After excluding the 
eases of diabetic acidosis associated with the 
two most common causes of this condition, name- 
ly, infection and non-treatment of the diabetes, 
we were left with a group of 36 cases of which 
17, or 47.2 per cent, were menstruating at about 
the time the acidosis developed. Such a high 
incidence of the association between menstrua- 
tion and acidosis cannot be regarded as a mere 
coincidence. Furthermore, since infection and 
lack of treatment of the diabetes are not causes 
of the disturbed carbohydrate metabolism in this 
series it appears likely that menstruation was 
the precipitating cause of the acidosis in this 
group. 

It should be noted here that among the 17 
eases of acidosis not included in the group of 
36, because the diabetes was not treated before 
admission to the hospital, two were menstruat- 
ing at the time of admission. Indeed, in one 
ease the history suggested very strongly that 
the diabetic state started at the menstrual period. 

The results of the second part of the investi- 
gation are not so convincing. However, most of 
the patients did show some rise of the blood 
sugar values at the menstrual period, and in a 
few this rise was quite marked. In one patient 
the CO, combining power fell to 40 vols. per 
cent. This was a case of juvenile diabetes which 
was admitted to the ward merely for investiga- 
tion and had no complaints whatever. The 
diabetes appeared to be fairly well controlled 
before admission. Furthermore, no change in 
diet or insulin was instituted after admission to 
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the hospital. On the whole, therefore, the find- 
ings in this group of cases do confirm in some 
degree the conclusions drawn from the first 
part of the investigation that there is a lowering 
of carbohydrate tolerance at menstruation. The 
failure to obtain more striking results may be 
interpreted as meaning that not all diabetic 
females show a disturbance of carbohydrate 
tolerance during menstruation, and that in some 
cases there may occur such a disturbance at one 
menstrual period and not at another. This 
latter phenomenon was illustrated in our statisti- 
eal study. 

KE. H. Mason’ has also observed the case of a 
middle-aged female whose menstrual periods 
were frequently delayed by 8 to 12 days. When- 
ever this delay occurred, the insulin requirement 
rose from 8 units regular insulin twice daily to 
32 units twice daily. When menstrual bleeding 
set in the insulin requirement gradually re- 
turned to its previous level. During the period 
the diet remained constant. If, on the other 
hand, the period occurred normally the insulin 
requirement remained unchanged. 

The difference in the incidence of diabetic 
acidosis in males and females is also striking. 
There were practically three times as many 
eases of acidosis in females as in males in the 
age period in which the normal woman men- 
struates. This is particularly remarkable when 
one remembers that the incidence of diabetes is 
greater in the male than in the female before 
the age of 45 years.1 In view of the frequency 
of diabetic acidosis at menstruation one wonders 
if the greater incidence of acidosis in young 
women is not at least partly due to the disturb- 
anee in carbohydrate tolerance that occurs in 
some diabetic females at the menstrual period. 


SUMMARY AND CONCLUSIONS 


There occurs in some diabetics an impairment 
of carbohydrate tolerance at the menstrual 
period. This may be severe enough to precipi- 


PRECEPTS OF EPICTETUS 


‘* Difficulties are the things that show what men are.’’ 


‘*A soul conversant with virtue resembles a perpetual 
fountain; for it is clear, and gentle, and potable, and 
sweet, and communicative, and rich, and harmless, and 
innocent. ’’ 





tate diabetic acidosis and coma. This disturb- 
ance in carbohydrate metabolism at menstrua- 
tion does not occur in all diabetic women. 
Furthermore, in the same patient this upset may 
take place at one menstrual period and not at 
another. 

There is also a much smaller incidence of 
diabetic acidosis in males than in females below 
the age of 45 years, although in this period the 
incidence. of diabetes mellitus is greater in the 
male than in the female. This higher incidence 
of acidosis in the female may be associated with 
the frequent occurrence of acidosis at the men- 
strual period. 
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‘*Nothing is meaner than the love of pleasure, the 
love of gain, and insolence. Nothing is nobler than 
magnanimity, meekness, and good-nature.’’ 

‘¢In every affair consider what precedes and follows, 
and then undertake it.’’ 

**Consider carefully, know thyself, consult the divini- 
ty, attempt nothing without God.’’ 
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THE RELATIONSHIP OF DEGENERATION OF THE THYROID 
TO PREMATURE AGEING 


By F. J. Hoae 
The McGregor Clinic, Hamilton, Ont. 


HE association of premature ageing with 

degenerative changes in the thyroid gland 
first came to our attention with the observations 
of J. K. McGregor! in 1940. The essential ob- 
servation of this paper was the ‘‘ premature age- 
ing of patients who are the subject of cystic 
degeneration of the thyroid, especially when the 
cyst replaces existing fetal adenoma’’. At this 
time Dr. McGregor suggested that some experi- 
mental confirmation might be sought, and it 
was for this purpose that the following experi- 
ments were undertaken. 

This association of the thyroid with ageing 
is not new. The symptoms of a patient suffer- 
ing from nodular toxic goitre have long confused 
most clinicians. The histopathological explana- 
tions of Hertzler? in differentiating toxic and 
degenerative effects have done much to clear 
this confusion. Hertzler has also championed 
the relation of bodily ageing and thyroid degen- 
eration, and states emphatically that ‘‘man is 
as old as his thyroid’’, 

As the formation of cysts, whether from fetal 
adenomata or not, is essentially a degenerative 
change, we see that these two authors are in 
accord. 

In carrying out experiments, the fluids used 
were those taken from thyroid cysts at opera- 
tion. Any type of fluid was used. If the cystic 
material was hemorrhagic, it was centrifuged to 
remove the blood cells and the supernatant fluid 
was used, as well as a saline suspension of the 
residue. 

The experimental animals were mature white 
mice, about 8 weeks old. These were kept under 
standard conditions and the fluids were admin- 
istered by intraperitoneal injections. At the end 
of a 6 weeks’ period, the surviving mice were 
killed. In addition to clinical observations of 
weight, physical activity, sex activity and hair 
changes; complete autopsies were carried out on 
all mice used. 

Before proceeding to the experiments, there 
are these observations of importance to be borne 
in mind: (1) the thyroid in white mice is a 
very small organ and difficult to prepare for 
histological section. Macroscopic changes are 


possible to see, but microscopic ones could not 
be obtained; (2) the thymus in the normal, 
adult mouse is a large organ, composed of two 
lobes and covering most of the anterior medi- 


astinum; (3) ageing mice show sparse and 
brittle coats. | 


EXPERIMENT 1 


Eleven mice were used and observations ex- 
tended over a period of 55 days. The experi- 
mental fluid was obtained from a large, de- 
generating cyst in a nodular, non-toxie goitre. 
The fluid was hemorrhagie in character and 
was centrifuged. The supernatant fluid was 
used for injections, as was a suspension of the 
residue in normal saline. Another group of 
animals were injected with a suspension of 
thyroid in distilled water (1 grain, P.D. prepara- 
tion—100 ¢.c. and 2 grains—100 ¢e.c.). A final 
group were kept under similar physical condi- 
tions but were not treated in any way. 

1. A group of 3 mice were injected with 0.6 
c.c. of the supernatant fluid from centrifuged 
thyroid material. These died within 6 hours. 
At autopsy, these all showed signs of an acute 
irritative peritonitis and general toxemia. 

2. One of the mice was again injected with 
the supernatant fluid from the thyroid cystic 
material. The dosage was started at 0.1 ce. 
and increased over a period of 40 days to 1.0 e.e. 
The animal was pregnant at the start of the 
experiment and normal delivery took place. 
There were no further pregnancies, With in- 
jections, there was a steady loss of physical 
activity. The mouse died on the 40th day. The 
findings were: (a) hair coarse and sparse; (b) 
absence of thymus; (c) evidence of generalized 
toxemia. 

3. Two mice were injected with the saline 
suspension of the residue from the centrifuged 
thyroid fluid. The dose was slowly increased 
from 0.6 to 1.0 e.c. One mouse received injec- 
tions for 22 days when it suddenly became very 
ill and died in a few days of a severe, extensive, 
necrosing peritoneal infection. During injec- 
tions its hair became sparse and brittle. At 
autopsy the infection was so widespread that 
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no definite conclusions could be made. The 
second mouse received 15 treatments, when it 
suddenly died. During the experiment it 
showed a slight but steady weight loss, but. 
maintained its activity. At autopsy, the striking 
findings were: (a) absence of thymus; (b) evi- 
dence of general toxemia. 

4. Two animals were kept as controls. These 
showed no variation in weight or hair growth. 
They were finally killed and at autopsy showed 
no signs of disease of any kind. 

5. Three animals were injected with a~sus- 
pension of P.D. thyroid, the dosage increasing 
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Following the results of the first experiment, 
the purposes sought here were: (1) to note the 
results of a definite unprogressive dosage rather 
than a progressive one; (2) to confirm the re- 
sults obtained in the first experiment; (3) to 
note the body response to variations in diet 
under the different types of treatment. The 
results were as follows. 

1. Two animals were used as controls, kept 
under the same dietary conditions, but otherwise 
untreated. They showed no hair changes or 
sharp variations in activity. In response to a 
very low diet, they lost weight up to 10 to 15 


SUMMARY—EXPERIMENT 1 





Post-mortem findings 





Activity 
Mouse Treatment variation | Cause of death Hair changes Thyroid | Thymus | Other organs 
10 Supernatant cystic No Acute peritonitis No Normal | Normal Normal 
thyroid fluid 
11 Supernatant cystic No Acute peritonitis No Normal | Normal Normal 
thyroid fluid 
4 Supernatant cystic No Acute peritonitis No Normal | Normal Normal 
thyroid fluid 
9 Supernatant cystic Loss_ | Chronic peritonitis| Sparse and brittle | Normal | Absent | General toxic 
thyroid fluid 
2 Saline suspension of Loss | Chronic peritonitis| Sparse and brittle | Normal | Absent | General toxic 
residue from cyst 
6 Saline suspension of Loss__| Chronic peritonitis No Normal | Absent | General toxic 
residue from cyst 
3 None No Ether No Normal | Normal Normal 
11 None No Ether No Normal | Normal Normal 
5 | Saline suspension thyroid No Ether No Normal | Normal Normal 
7 | Saline suspension thyroid No Ether No Normal | Normal Normal 
8 | Saline suspension thyroid No Ether No Normal | Normal Normal 








from 0.6 ¢.c. of a solution of 1 grain/100 e.c. 
H,O to 1.0 ec. of a solution of 2 grains/100 c.c. 
H,O. These animals were all healthy and ex- 
tremely active. They all tended to gain weight 
during the course of the experiment. At its 
termination they were killed and autopsy showed 
no evidence of disease or glandular change. 


EXPERIMENT 2 


This experiment was undertaken under the 
same conditions as the first. The solutions were: 
(1) a suspension of 3 grains of P.D. extract/100 
e.c. H,O; (2) supernatant fluid from thyroid 
eyst used in Experiment 1; (3) about 5 cc. 
fluid from an histologically-proved fetal adeno- 
ma of the thyroid gland. 








per cent, but rapidly regained it on being placed 
on a full diet again. Both were killed with ether 
and autopsy showed no organic change; thyroid 
normal in appearance and thymus well de- 
veloped. 

2. Four mice were treated with daily intra- 
peritoneal injections of 0.5 ¢.c. solution, 3 grains 
P.D. thyroid/100 ¢.c. water. Of these: one de- 
veloped an infection of the right orbital region 
on the 16th day of treatment. This very in- 
dolent infection spread slowly, to kill the animal 
on the 36th day of treatment. Autopsy at this 
time showed no abnormalities of the viscera of 
the thorax or abdomen. The thyroid and thymus 
were quite usual in appearance. 
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Two of the animals ran the full course of the 
experiment for 56 days, and showed no outward 
effect from treatment. Both were killed with 
ether and autopsy showed the thyroid, thymus 
and all other viscera to be quite normal. In 
response to low dietary intake, these animals 
would lose 10 to 15 per cent of weight in 2 to 3 
days and regain it rapidly on return to normal 
intake. 

The fourth mouse developed a severe spread- 
ing dermatitis on the 10th day of treatment, 
became comatose on the 14th and died on the 
16th. The nature of the infection was: not 
determined; none of the other. animals con- 
tracted it. Autopsy showed the thyroid, thymus 
and other viscera to be normal. 

3. The supernatant fluid from a nodular, non- 
toxie goitre cyst was used in 3 mice, The fluid 
was injected intraperitoneally,: starting at a 
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(c) normal thyroid (macroscopic) ; (d) thymus 
could not be found. Whether these animals died 
of anaphylactic shock or severe, acute toxemia 
is impossible to state. It is interesting to note 
that the symptoms are suggestive of ‘‘thyroid 
storm’’, 

4. One mouse was given 15 intraperitoneal 
injections of fluid removed from a fetal adenoma 
of the thyroid. On the 15th day, the animal 
was destroyed by other animals. The thorax 
was rescued, and showed no evidence of thymic 
remains. 


EXPERIMENT 3 


These last observations, conducted under the 
same standards as before, were conducted partly 
to confirm, again, the results previously obtained, 
using now thyroid cystic material obtained from 
another patient suffering from nodular toxic 


SUMMARY—EXPERIMENT 2 


Activity 


Treatment variation 





Supernatant cystic 
thyroid fluid 


Supernatant cystic 
thyroid fluid 


Supernatant cystic 
thyroid fluid 


Fluid from fetal adenoma Killed 
dosage of 0.3 ¢.c. and inereasing to 0.5 ¢.c. when 
it was stabilized. The injections were continuous 
over a period of 41 days when the experiment 
was temporarily arrested. On the 50th day, 0.5 
c.c. of fluid was injected into each of the ani- 
mals. All animals died within 4 hours of this 
last injection. They became drowsy and feverish 
and rapidly lapsed into coma to be quickly fol- 
lowed by death. During the course of the 
experiment animals gained and lost weight 
rapidly in response to dietary changes, showing 
no difference from the others. Autopsy in these 
3 mice showed: (a) severe abdominal distension ; 
(6) cloudy swelling of liver, kidneys and heart; 


Cause of death 


Anaphylaxis (?) 


Anaphylaxis (?) | Sparse and brittle 


Post-mortem findings 


Hair changes Thyroid | Thymus | Other organs 
Normal 
Normal 
Toxic 
Normal 

Normal Toxic 

‘Normal Normal 


Sparse and brittle | Normal Normal 


Normal 


Normal 


goitre. The fluid on this occasion was not 
hemorrhagic and was not centrifuged. In an 
attempt to demonstrate that the effects obtained 
were not due to any cystic fluid, one set of ani- 
mals were treated with fluid removed from a 


large, benign, ovarian cyst. 
The results were as follows. 

1. Control animals from the same litter lived 
an entirely healthy life and at autopsy showed 
no organic disease. 

2. Four mice were injected daily with fluid 
from the ovarian cyst, the standard dose being 
0.5 e.c. Experiments were carried out over a 
period of 34 days. These mice were entirely 


(Patient aged 37). 
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healthy throughout the experiment. At autopsy, 
no organic disease was present and the thyroid 
and thymus were normal in development, 

3. The three remaining mice were treated with 
daily injections of 0.5 ee. of thyroid cystic 
material over a period of 34 days. These ani- 
mals led a healthy life, but 2 of the 3 showed 
thinning and coarsening of the hair. At autopsy, 
all three of these seemed normal except for a 
complete disappearance of the thymus gland. 


SUMMARY OF EXPERIMENTAL FINDINGS 


1. Fluid obtained from thyroid cysts (degen- 
erative or fetal) is extremely toxic to mice in 


4. Mice so treated did not lose weight, but did 
lose sexual activity. 

5. Mice treated by intraperitoneal injection 
of suspensions of thyroid extract in distilled 
water showed no evidence of organic changes. 

6. Control mice of the same litter showed no 
symptoms of ageing at the end of the experi- 
ments, either clinically or pathologically. 


DISCUSSION 


In several respects, the above experiments are 
not complete. Thus we would have liked to 
carry out observations on testes and ovaries, but 
were unable to do so. Clinically, observations 


SuMMARY—EXPERIMENT 3 














Post-mortem findings 





Mouse Treatment uae Cause of death Hair changes Thyroid | Thymus | Other organs 
* No te Ether No Normal | Normal Normal 

2 No No | Ether No Normal | Normal| Normal 
| Fluid from ovarian cyst No Ether i No ae Normal | Normal Normal 
ae Fluid from ovarian cyst No Ether No Normal | Normal Normal 
a Fluid from ovarian cyst No Ether No Normal |} Normal Normal 
ie Fluid from ovarian cyst No Ether No Normal | Normal Normal 
ey Thyroid cystic material No -_= Ether Sparse and brittle | Normal | Absent Normal 

8 | Thyroid cystic material No /sOBther Sparse and brittle Normal Absent Normal 
ge Thyroid cystic material g No Ether No N ormal Absent Normal 


large doses (0.6 ¢.c.), causing death in a few 
hours, but can be injected in smaller doses with 
safety. However, animals so treated become 
sensitized to the material and injection, after a 
period of rest, causes rapid death by what ap- 
pears to be an anaphylactic reaction. 

2. Intraperitoneal injection of all different 
types of thyroid cystic material, causing com- 
plete thymic atrophy in all mice so treated. 
That this was not due to infection, is evident 
in that animals treated otherwise and dying of 
infection showed no thymic changes. That it 
was not a reaction to human blood or body pro- 
teins is likewise evident; in that one given the 
thyroid cystic material was free from blood; 
one group of animals treated with ovarian 
cystic material showed no pathological changes 
whatsoever. 

3. Sixty-five per cent of animals treated with 
eystie thyroid material showed hair changes, the 
fur becoming sparse and coarse. This is a recog- 
nized sign of age in these animals. None of the 
other animals showed these changes. 





as to sexual activity were most unsatisfactory, 
due to lack of facilities. 

Bearing in mind Hertzler’s observations on 
the cardio-toxic goitre, microscopic studies on 
the heart and large vessels were carried out, but 
were repeatedly negative. Again, accurate ob- 
servations of intelligence were not possible, due 
to lack of facilities; attempts were made, but 
were so unsatisfactory as to be omitted. How- 
ever, from the experiments, two facts of im- 
portance emerge. 

In the first place, two-thirds of the animals 
showed changes of the hair and skin, which are 
usually associated with ageing of mice. These 
observations were confirmed in all three studies. 

The second fact is that all animals treated by 
intraperitoneal injection of cystic thyroid ma- 
terial showed total thymic involution. The 
physiology of the thymus gland is such a dark 
field that interpretation of such findings is diffi- 
eult. Anatomists are agreed, however, that 
after puberty the thymus involutes quickly, to 
be almost non-existent in the final decades. And 
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so it would seem that a mouse, whose thymus 
has been completely involuted, must be an aged 
one, even though that ageing be prematurely 
produced by artificial means. _ 

So much for the original purpose of these 
experiments, which are sufficiently confirmed by 
the above findings. But they have brought up 
another point which may prove of great interest. 
Most previous thought on the inter-relationship 
of thyroid and thymus, has been based upon the 
work of Hammar. He established that true 
exophthalmic goitre was accompanied by marked 
thymic hypertrophy, and his observations are 
quoted by thyroid surgeons, pediatricians and 
others interested in such studies. 

The above experiments, however, have shown 
that the degenerative products of nodular 
goitres, whether toxic or non-toxic, will produce 
involution of the thymus gland, This is a field 
not yet investigated or reported on. However, 
the implication is that here we have a totally 
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different disease, producing opposite effects in 
relation to the thymus and presumably in rela- 
tion to the rest of the body. We may presume, 
perhaps, that such hyperplastic effects as are 
noted are due to secretions from abnormal at- 
tempts at regeneration, which we know to exist. 
And so we may say that in such patients, the 
evidence of hyperplastic symptoms is of little 
importance as compared to ageing, cardiac com- 
plaints, or even the presence of an enlarged 
thyroid gland. 


This conception of thyroid disease with pri- 
mary degenerative effects and secondary toxic 
effects is one which merits further consideration 
and. study. 
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CHOLESTEROL AND THE HEART: ITS EFFECT ON THE ACTIVITY OF THE 
HEART OF THE FROG AND THE TURTLE* 


By JOHN FERGUSON 


Edmonton 


HE physiological effects of cholesterol have 

a practical as well as a theoretical interest. 
Horrall' in his very readable book, ‘‘Bile: Its 
Toxicity and Relation to Disease’’, has outlined 
much of the reported work bearing on the 
physiology of cholesterol. <A real difficulty has 
been to find a suitable menstruum in which to 
disperse cholesterol in a satisfactory form for 
injection. In many instances the solvent used 
could have a profound influence. In 1907 
Danilewsky? reported that he applied cholesterol 
in Ringer’s in concentrations of 0.001 to 0.003 
per cent directly to the heart of the frog. He 
concluded that cholesterol increased the force 
of the beat. The increase was noticeable in 20 
to 30 seconds and reached a maximum in 2 to 4 
minutes. Then the beat decreased below the 
normal contraction. Lecithin, he intimated, had 
an even greater stimulating action on the heart. 

There is no way of ascertaining the purity 
of the cholesterol used in many of the reports 
published at the beginning of the century. 
However, the melting-point of cholesterol in 


* From the Department of Physiology and Pharmaco- 
logy, University of Alberta, Edmonton. 


1906 is given as 145° C.* while at the present 
time it is considered as being 148.5° C.* The 
optical activity of cholesterol as recorded in 1913 
and 1927 is indicated as variable.® © *7 Moreover, 
hyper- or hypocholesterolemia is not usually 
associated with variations in the heart-beat. 
Accordingly, it was decided to ascertain the 
effect, if any, of the highly purified product 
obtainable today on the activity of the heart 
of the frog and the turtle. 


METHODS 


Ringer’s solution for amphibia (0.6 per cent NaCl; 
0.03 per cent KCl; 0.026 per cent CaCl, in distilled 
water) was placed in a hard glass flask. To this was 
added chemically pure cholesterol (C,;H,OH) in excess. 
The mixture was heated from 50 to 60° C. and kept at 
room temperature for several days to assure saturation. 
Plain Ringer’s solution was kept in a similar flask to 
assure uniformity of conditions. Cholesterol is stated to 
be soluble in distilled water to the extent of 0.26 grams 


‘per 100 millilitres at 20° C.4 


The frog was prepared in the ordinary way for record- 
ing the heart-beat and a record made on a lightly smoked 
drum. The level was a light straw and the mechanical 
advantage about 1:12. In all twelve frogs were used. 
The majority of records were of forty minutes’ duration 
approximately. The turtle was prepared largely as out- 
lined by Laurens® and the atrium and ventricle sus- 
pended so as to record their movements on a drum. 
Alignment marks were made intermittently on the 
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tracing for convenience in determining the conduction 
time. Measurements for the A-V interval were made 
at the most convenient alignment marks with a vernier 
caliper and reading glass. Records were of approximate- 
ly two hours’ duration. In all five turtles were used. 
As this work was carried on during April and May the 
mean diurnal room temperature near noonday was 
about 30° C. 

In each instance care was exercised to keep conditions 
uniform throughout the experiment as regards such 
factors as application of solution, temperature, etc. 
Ringer’s solution was applied continuously to the heart 
for a period, then Ringer’s saturated with cholesterol, 
and finally powdered cholesterol was sprinkled on the 
heart followed by Ringer’s solution. The powdered 
form was applied to obtain the greatest concentration 
of cholesterol possible. “ 


RESULTS 


At least 12 determinations of both rate and 
amplitude were made in the case of each frog. 
The rate and amplitude of the recorded beat 
were determined before and after the applica- 
tion of cholesterol. The following are the 
averages obtained. Immediately before chole- 
sterol 48 beats per minute, 27.8 mm. amplitude; 
immediately after cholesterol 49 beats per 
minute, 27.8 mm. amplitude; three minutes 
after cholesterol 48 beats per minute, 29.4 mm. 
amplitude; ten minutes after cholesterol 47 
beats per minute, 27.5 mm. amplitude. The 
averages of the greatest amplitude before and 
after cholesterol were 29.1 millimetres (48 per 
minute) and 31.0 millimetres (49 per minute). 
In 6 to 12 minutes after cholesterol had been 
added three hearts manifested apparently de- 
layed conduction. After a prolonged period 
irregularities were observed, also. The rate, 
amplitude of the ventricle and A-V interval 
were determined in each of five turtles. From 
14 to 29 determinations were made in each case 
before, after the addition of cholesterol dis- 
solved in Ringer’s, and after powdered chole- 
sterol. An average for each period was 
determined for each turtle and then an average 
was made for the five turtles. The following 
results were obtained. Normal with Ringer’s: 
rate 49 per minute, amplitude 15.5 mm., A-V 
interval 0.63 second. After cholesterol in 
Ringer’s: rate 51 per minute, amplitude 16.1 
mm., A-V interval 0.67 second. After Ringer’s 
and powdered cholesterol: rate 44 per minute, 
amplitude 14.7 mm., A-V interval 0.69 second. 

It was deemed advisable to make further de- 
terminations and to average the results at 
stated intervals, as it has been suggested that 
cholesterol led to an increase in cardiac activity 
then to a decrease. The following results were 
obtained. Normal, 3 minutes before chole- 


sterol: rate 49 per minute, amplitude 14 mm., 
A-V interval 0.62 second. Normal, immediately 
before cholesterol: rate 49 per minute, ampli- 
tude 14 mm., A-V interval 0.69 second. , Chole- 
sterol, immediately after: rate 48 per minute, 
amplitude 15 mm., A-V interval 0.67 second. 
Cholesterol, 5 minutes after: rate 49 per 
minute, amplitude 15 mm., A-V interval 0.60 
second. Cholesterol, 11 minutes after: rate 51 
per minute, amplitude 16 mm., A-V interval 
0.63 second. Cholesterol, 17 minutes after: 
rate 51 per minute, amplitude 15 minutes, A-V 
interval 0.63 second. 

When tracings were made over a period of 
approximately three hours it was observed that 
the amplitude was well sustained but that the 
A-V interval lengthened. At 135 minutes after 
the addition of cholesterol it was found in the 
case of 3 turtles that the average amplitude was 
14 mm. and the average A-V interval was 0.93 
second. Irregularities in the beat were also 
observed after a prolonged period of cholesterol 
application. 


DISCUSSION 


Professors Best and Taylor® in their excellent 
book remark ‘‘that there is a great deal to be 
learned concerning the physiological significance 
of the sterols’. Many would probably concur 
in this opinion. Degkwitz?® ably marshalled a 
good deal of evidence to show that cholesterol 
antagonizes lecithin. Seel’? advanced the in- 
teresting theory that cholesterol is a sort of 
‘*physiological digitalis’’. Bodansky and Bodan- 
sky’? have mentioned a few of the pertinent 
reports in respect to cholesterol and the heart. 
When considering the relation of cholesterol to 
abnormal cardiae conditions the suggestion is 
sometimes made that, as the amount of chole- 
sterol in the blood varies at different periods of 
life, this variation and supposedly resultant 
effect are merely concurrent changes, However, 
Page et al.1* have found that the cholesterol of 
the blood plasma of normal men varied little 
at different periods of life. 

In this work it was found that the heart of 
the frog and the turtle exhibited a slightly in- 
ereased contraction after the application of 
cholesterol. After prolonged application con- 
duction time showed evidence of being increased. 
This last observation is of interest, as Cashin 
and Moravek"‘ prepared cholesterol and injected 
it intravenously into a cat. The electrocardio- 
gram showed ‘‘marked prolongation of the P-R 
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interval, inversion of the T wave, extra systoles 
occurring in bigemine, also short paroxysms of 
ventricular tachycardia and, in some eases, 
complete heart block.’’ 


SUMMARY 


1. After the application of cholesterol to the 
heart of the frog and the turtle the amplitude 
of the beat showed a slight increase. 

2. Irregularities appeared in the beat after 
the prolonged application of cholesterol. 

3. In the ease of the turtle where the applica- 
tion of cholesterol was continued for 135 minutes 
the conduction time was lengthened approxi- 
mately 50 per cent. 
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Case Report 


THE TORKILDSEN PROCEDURE FOR 
INOPERABLE OCCLUSION OF THE 
SYLVIAN AQUEDUCT* 


By WILDER PENFIELD 


Montreal 


In 1939, Dr. Arne Torkildsen, of Oslo, de- 
scribed a new operation designed to relieve the 
obstructive hydrocephalus caused by occlusion 
of the aqueduct of Sylvius.1. The author’s 
studies of the ventricular system during the four 
years which he spent in Montreal are well 
known. The procedure which he has now de- 
scribed is a useful contribution to the care of a 
distressing and usually incurable group of cases. 
It provides relief of headache with a minimum 
of. disturbance and gives time for adequate 
radiation of infiltrating tumours where this is 
indicated. 

Torkildsen reported the use of this procedure 
in three cases, in all of which there was a con- 
siderable amount of dilatation of the lateral 
ventricles, symptoms of increased intracranial 
pressure, and evidence of a neoplasm in the 
vicinity of the aqueduct of Sylvius. In two of 
his cases the neoplasm only caused occlusion of 
the aqueduct; in the third case there was evi- 
dence of an infiltrating tumour in the region 
of the basal ganglia and the thalamus. 


* Report of a case presented at a meeting of the 
Montreal Neurological Society, April 15, 1942. 

From the Department of Neurology and Neurosurgery, 
MeGill University, and the Montreal Neurological 
Institute. 


The procedure is as follows. A rubber 
catheter is passed through a trephine hole in 
the occipital region into the lateral ventricle. 
The catheter is brought out, passed underneath 
the scalp, but outside the dura, into the sub- 
occipital region. Here a small suboccipital de- 
compression is done to enlarge the exposure of 
the dura over the cisterna magna. The end of 
the catheter is then sutured to the soft tissue 
at the foramen magnum, and its free end allowed 
to open into the cisterna magna. Torkildsen 
cut out a groove in the skull and underneath the 
scalp wide enough to allow the catheter to re- 
main in a sort of a trough. 


CASE REPORT 


This patient was a young woman, aged .27, who 
seven months previous to admission began to have 
headaches which were at times associated: with vomit- 
ing. For two months the headaches had become quite 
severe and were principally situated in the right 
occipital region. About six months before admission 
she noted decrease in her vision, and, for about three 
weeks, loss of hearing in both ears and more rapid 
failure of vision. Meanwhile, the headaches had 
become very acute. She complained also of buzzing 
in both ears, which had been present about two weeks, 
and recent attacks of numbness in the left arm and 
face. 


On examination the patient was found to be alert 
and complaining particularly, of headache. The hear- 
ing loss seemed to increase during the time she was 
in the hospital. She had a bilateral papilledema; 
there was impairment of visual acuity; the right pupil 
was slightly larger than the left; both reacted to 
light; there was no nystagmus; the deep reflexes were 
not increased and were about equally active on the 
two sides; plantar responses, flexor; abdominal re- 
flexes, present, although the left abdominal reflex was 
less active than the right. Simple x-rays showed 
rarefaction of the sella turcica, suggestive of an 
expanding intracranial lesion. 
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Trephine holes were made in the occipital region 
on both sides and a ventriculogram carried out. This 
showed that the lateral ventricles were much enlarged 
as well as the anterior part of the third ventricle. 
The third ventricle just posterior to the massa inter- 
media was obliterated. Oxygen would not enter this 
region when the brow was down and there was no 
visualization of the aqueduct of Sylvius or the fourth 
ventricle or basal cistern. The conclusion of Dr. 
Arthur Childe after studying the ventriculograms was 
as follows ‘‘There is an expanding lesion situated in 
the posterior portion of the third ventricle. The slight 
elevation in the floor of the lateral ventricle on the 
right side suggests that there may also be some in- 
volvement of the right optic thalamus’’, 

Our general conclusion was therefore that this 
patient had a tumour which was almost certainly in- 
filtrating in the region of the thalamus of the right 
side and quite possibly extending into the region of 
the medial geniculate body. 

It was decided to carry out the procedure of 
Torkildsen, and, if this should relieve the pressure, 
to give the patient deep x-ray therapy. 

Torkildsen’s procedure.—The scalp incision which had 
been used for the trephine hole was reopened and 
enlarged very slightly. A ventricular needle was 
passed into the ventricle and withdrawn. A catheter, 
No. 12, was then inserted into the ventricle. A groove 
was cut in the bone with a rongeur, tunnelling for a 


little distance underneath the unopened scalp. An . 


incision was then made in the suboccipital region. 
The catheter was passed down underneath the scalp 
and allowed to emerge in the new incision. The sub- 
occipital muscles were separated in the midline, and 


Special 


REPORT ON ‘‘GLYOXYLIDE”’ BY THE 
ONTARIO COMMISSION FOR 
INVESTIGATION OF CANCER 

REMEDIES* 


Reference has been made in several interim 
Reports of the Commission to ‘‘Glyoxylide’’, a 
substance sponsored by Dr. David H. Arnott, 
of London, Ontario. 

In reporting at this time, it seems desirable 
to briefly review the matter from the inception. 

Dr. Arnott is a physician and surgeon who 
has been practising medicine for some forty 
years in London, Ontario. Soon after the con- 
stitution of the Commission in 1938, Dr. Arnott, 
after communicating with the Commission, ap- 
peared at a sitting with his counsel, first on 
November 30, 1938. He had been for some time 
using a substance called ‘‘Glyoxylide’”’ in the 
treatment of cancer. This was said to have 
been perfected by, and the formula of it to be 
the property of, one Dr. William F. Koch, 
Detroit, Michigan. This substance was claimed 
to be a remedy or cure for cancer. It was 
claimed that it had been used widely not only 
in the United States of America but also in 
Europe, and by Dr. Arnott in Ontario, with 
beneficial results. 

At the outset, Dr. Arnott stated that since 
the constitution of this Commission he had dis- 
continued its use, thinking that if he continued 


* As of February 7, 1942. 
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slight enlargement was made of the cisterna magna, 
cutting a groove in the bone up over the left cere- 
bellum so that the catheter could lie in a bony groove 
there as well. The dura was opened. The catheter 
was then cut off to a proper length and introduced 
through a small opening in the dura and arachnoid 
just inside the cisterna magna. The dura was sewn 
around the end of the tube, a silver clip placed on 
the dura at that point to serve as a localizer in x-rays 
later, and the tube was sewn to the dura. 

With both incisions open, the head was then moved 
in all directions. It was found that, inasmuch as the 
catheter hugged the skull closely all the way round, 
movements of the neck did not cause any shift in its 
position. It was therefore concluded that a flexible 
metal catheter could quite well be used for this 
purpose. It was quite obvious that spinal fluid escaped 
freely from the ventricle into the cistern. Muscle and 
skin were closed in layers over the tube. The whole 
procedure was carried out under local anesthesia with- 
out discomfort. Post-operative x-ray plates showed 
the catheter to pass into the intracranial cavity about 
5 cm. through the occipital opening, and demonstrated 
the other end of the catheter just beneath the silver 
clip which was placed upon the margin of the dura 
over the cisterna magna. 

From the time of the operation the patient’s head- 
aches disappeared. Deep x-ray therapy was begun at 
once, and during the period that she remained in 
hospital her hearing improved greatly. 


REFERENCE 


Acta Psychiatrica et Neurologica, 
Also idem, Chirurgica Scandinawica, 


1. TORKILDSEN, A.: 
1939, 14: 221. 
1941, 85: 254. 


Article 


he might be required under Section 6 of the 
Cancer Remedy Act 1938 to submit samples 
and/or the formula thereof. He submitted that 
by discontinuing the use of the substance he did 
not come within the provisions of this section. 
First he desired to enter into an agreement with 
the Commission whereby he would co-operate 
with the Commission ‘‘to the end that the Com- 
mission will be able to satisfy itself that the 
Koch treatment has a definite therapeutic value 
in the treatment of cancer, and in the event of 
such approval being given by the said Commis- 
sion’? Dr. Arnott would ‘‘use his best efforts 
to have the formula and methods of treatment 
revealed.’? The Commission declined to enter 
into such an agreement, as it would mean its 
being asked to judge on statements regarding 
the substance without its experts being allowed 
to use it, or without having the formula itself. 

Subsequently Dr. Arnott communicated with 
the Commission signifying his willingness to 
stand as sponsor for the substance to be investi- 
gated, and assured the Commission of his co- 
operation. The Commission desired to have an 
investigation of the substance, consisting both of 
clinical and laboratory studies, and to this Dr. 
Arnott agreed. He desired first to submit to the 
Commission certain clinical evidence consisting 
of case histories and the testimony of and con- 
cerning certain patients who had been treated 
with this substance. The Commission indicated it 
would require to have the substance investigated 
to its satisfaction both on the clinical and labora- 
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tory side, but to meet the sponsor’s request it 
was arranged to first hear the evidence which he 
desired to present.. In view of the fact that he 
practises at London and a number of the case 
histories which he desired to present, and the 
patients whom he desired to call as witnesses, 
were said to be from that locality, a Committee 
of the Commission met with him in London in 
1939 and there took such evidence as he had to 
offer, for the most part consisting of case his- 
tories and the presentation of a number of pa- 
tients who had been treated by him, In all, 
the evidence of some eight witnesses was heard 
before the committee at that time, and this was 
subsequently reported to the Commission as a 
whole. 

Later, Dr. Arnott attended with his counsel 
before a sitting of the Commission at Toronto 
and there presented considerable further evi- 
dence, in part consisting of a number of wit- 
nesses who had previously testified before the 
Committee in London. 

The cases presented fall into two groups, those 
treated with Glyoxylide in the United States 
and those treated in Canada. There were about 
twenty American eases presented. Of these, 
seven were submitted by Dr. J. W. Kannel, of 
Fort Wayne, Indiana, who appeared personally 
before the Commission. In the Group of Ameri- 
can cases there were some in which, according to 
the reports submitted, the diagnosis of cancer 
had been well established and in which recovery 
occurred after treatment with Glyoxylide and 
nothing else, but the Commission does not believe 
that a critical review of the American cases 
presented would be of material value in its at- 
tempt to find out whether Glyoxylide has a bene- 
ficial effect on Cancer. There are several reasons 
for this conclusion. (1) The Commission is un- 
able to assess the standing of certain laboratories 
throughout the United States which have made 
biopsy and pathological reports on the eases sub- 
mitted. (2) Dr. Koch has been using his treat- 
ment for at least 20 years. It was stated by a 
nurse in his employ that 3,000 doctors are ad- 
ministering. Glyoxylide. It may be inferred 
therefore that several thousand people with 
Cancer or alleged Cancer have been treated with 
Glyoxylide. Out of these thousands no doubt 
the best cases were presented to the Commission. 
In any large series of cases diagnosed as cancer, 
there may be a few mistakes by the best path- 
ologists, surgeons or x-ray specialists, and these 
mistakes might be responsible for some of the 
alleged cures, In other words, the diagnosis of 
Cancer might have been wrong. It is in a group 
of several thousand eases that a few such errors 
might creep in. Further, there is the rare case 
of spontaneous regression or recovery from 
Cancer to be considered. (3) The valuation of 
any treatment for a more or less chronic disease 
like Cancer, where the investigation must be 
confined to the review of cases treated, is ex- 
ceedingly difficult. It is important to have a 
fairly large number of cases for investigation— 
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not a few cases selected from many. What is 
required is the percentage of recoveries and in- 
ferentially the number of failures. This is a 
fundamental principle which is observed by sur- 
geons and radiologists, by clinies and hospitals. 
The Commission has not been able to learn how 
many patients have been treated directly or in- 
directly by Dr. Koch in the last twenty years 
nor what percentage have recovered. To put 
it more plainly, the Commission ought to know 
how many eases of proved Cancer recovered 
after treatment by Glyoxylide alone and how 
many died. 

Among the Canadian cases presented, two 
were not examples of Cancer but of Endarteritis 
Obliterans. These were introduced to clarify 
the theory underlying the Glyoxylide treatment. 
This is briefly that Cancer and many other dis- 
eases are the result of ‘‘defective physiological 
oxidation’’, that the defect is chemical and that 
Glyoxylide overcomes this defect. It is claimed 
that. this substance may benefit or cure Cancer, 
Coronary disease, infections like Tuberculosis, 


_ Anterior Poliomyelitis and Leprosy, Eezema, 


Angeioneurotic Cdema, Hay fever, Asthma, 
Endarteritis Obliterans, Psoriasis, and benign 
tumours. Its use is therefore urged in all these 
conditions. 

The following brief comments may be made 
on eases presented as having been treated by 
Dr. Arnott personally: Case (a) patient died of 
eaneer; (b) patient died of cancer; (c) a ease 
not of cancer but Endarteritis Obliterans. Said 
to have resulted in recovery; (d) there is no 
diagnosis by biopsy. The history is not char- 
acteristic of cancer, but could be more easily 
explained as an inflammatory lesion. The diag- 
nosis of cancer is, to say the least, questionable ; 
(e) diagnosis by clinical methods and x-ray. The 
x-ray diagnosis was not positive, and the clinical 
picture and history could be explained by an in- 
flammatory lesion, as for example, Diverticulitis ; 
(f) the clinical diagnosis is questionable. On 
the history it was thought a better diagnosis 
might be made; (g) positive diagnosis of cancer 
lacking; (h) on the evidence there would un- 
doubtedly be difference of opinion among ex- 
perts as to the real diagnosis; (7) diagnosis of 
eancer in this case by microscopic sections. 
Treatment: surgery and ‘‘Glyoxylide’’ and pa- 
tient gradually recovered and has remained free 
from symptoms of the old trouble. On some- 
what conflicting evidence the question arises as 
to whether the patient was cured by surgery or 
by ‘‘Glyoxylide’’; (j) treatment by radio- 
therapy and ‘‘Glyoxylide’’. There remains the 
question as to whether the benefit was derived 
from radiotherapy or ‘‘Glyoxylide’’. 

Case histories of five cases were presented on 
behalf of the sponsor, Dr. H. N. Candlish, of 
Montreal. One of these was a case, not of cancer 
but of Endarteritis Obliterans, and of the others, 
one contained insufficient detail to be of assist- 
ance. Two concerned cases where the reports 
were made at a time when it was too soon to 
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draw any conclusions, and in the remaining case 
the diagnosis was speculative. 

Four cases were reported by letter from Dr. 
J. F. B. Rogers, of Port Burwell, Ont., but 
owing to lack of detail they are not of assistance 
for the purposes of the Commission. 

Considerable weight was attached by Dr. 
Arnott to a communication said to be from Pro- 
fessor Maisin, formerly in charge of the cancer 
centre attached to the University of Louvain, 
Belgium. It is said that Dr. Maisin had used 
Glyoxylide to some extent in Europe. He was 
at the time said to be in the United States, and 
Dr. Arnott was invited to arrange for his at- 
tendance before the Commission. It was found 
that this was not possible; but in letter under 
date of September 9, 1939, he stated that over a 
period of five years he had seen cancer disappear 
in animals and in men as a result of the use of 
Glyoxylide. He concluded his letter as follows: 


**It is of course too early to conclude, but sometimes 
the results have been so striking that we feel fully 
justified to continue the research in this field.’’ 


Although it is said that Glyoxylide has been 
used extensively in the United States, inquiry 
failed to elicit any report made there by any 
recognized authority of assistance to the Com- 
mission. A reliable medical source advised the 
Commission of two patients who formerly were 
connected with a nursing home and later a 
private hospital in Detroit. These patients were 
familiar with the Koch treatment, and once a 
year one of them received a prophylactic dose 
of ‘‘Glyoxylide’’, the last in January, 1941. 
Both patients are said to be now suffering from 
cancer. 

Dr. Arnott advised the Commission that he 
lacked current clinical cases to prove the value 
of the substance, and expressed himself as ready 
and willing to treat patients under the observa- 
tion of the Commission or its agent if cases 
could be found. As a result, through arrange- 
ments made by Commissioner Dr. Valin, Dr. 
Arnott attended in Ottawa and treated ten 
eases. These cases were carefully observed by 
Dr. Valin and a qualified medical observer ap- 
pointed by the Commission, and full reports 
thereon have been made to and considered by 
the Commission. In connection with these cases, 
Dr. Valin and the medical observer in charge 
reported in part as follows: ‘‘out of nine (9) 
patients with positive biopsies for cancer and 
treated with Glyoxylide, nine (9) or 100 per 
cent are dead. The other case who is well did 
not have caneer.”’ 


SUMMARY 






Days 

Case Number | Radi-|lived after|Final 
No. Diagnosis injections| ation | injection ‘result 
1 | Cancer of skin...... one yes 176 | dead 

2 | Cancer of hypo- 
a two no 255 | dead 

3 | Diverticulum of 
sigmoid.......... one no | living an/d well 
4 | Cancer of sigmoid...| one no 262 | dead 

5 | Cancer cervical 
glands—sec....... one yes 151 | dead 
6 | Cancer of rectum...| one no 334 | dead 
7 | Cancer of bladder...| one no 29 | dead 
8 | Cancer of pancreas..| one no 212 | dead 
9 | Cancer of breast....}| one no 226 | dead 
10 | Cancer of cesophagus| one no 161 | dead 


‘¢From the standpoint of prolongation of life, re- 
gression of tumour, suppression of symptoms in the 
nine cases of cancer treated by glyoxylide and observed 
by us until their final termination, we failed to observe 
any curative or remedial effect of the drug, namely 
Glyoxylide, as administered by Dr. David H. Arnott.’’ 


As intimated, it was pointed out to the sponsor 
early in the proceedings that the Commission 
desired both clinical and laboratory investiga- 
tions. The Commission has repeatedly asked 
for some co-operation in this respect, and al- 
though Dr. Arnott has from time to time voiced 
his desire to co-operate, the Commission has 
never been able to obtain a sample of the sub- 
stance in question or to observe or learn its 
exact method of preparation. Two printed 
volumes were submitted to the Commission en- 
titled ‘‘ Natural Immunity, Its Curative Chemis- 
try in Neoplasia — Allergy — Infection’’, and 
‘‘The Chemistry of Natural Immunity’’. These 
were said to be the work of Dr. Koch with the 
assistance of Dr. Arnott and were said to con- 
tain complete information respecting ‘‘Glyoxy- 
lide’’ and particulars of its formula. In the 
opinion of the Commission, this did not contain 
satisfactory information. 

After much negotiation, the Commission final- 
ly, with Dr. Arnott’s consent, named Dr. A. B. 
Macallum, Dean of the Medical School of the 
University of Western Ontario, to make such 
investigation on the laboratory side as he might 
think desirable in connection with the substance. 
Arrangements to do this were never carried out, 
due to objections by Dr. Arnott, and the Com- 
mission has been unable to get any further co- 
operation in this respect. 

A careful review of all the evidence presented 
at this date, fails utterly, in the opinion of the 
Commission, to support the claim made on behalf 
of the Koch treatment that it is either a remedy 
or cure for cancer. 
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Clinical and Laboratory Notes 


MEDICAL NOTES FROM WEST AFRICA 
LABORATORY Report, 1941 


By Auice K. STRANGWAY 
Bie, Angola, West Africa 


The laboratory work in Chissamba Hospital 
grows from year to year. It is proving to be a 
source of ever increasing pleasure to the worker 
in charge of it. 

During the past year Domingoe, a graduate 
of Currie Institute, and Massey, a graduate of 
third year high school in Huambo, have done a 
great many of the routine examinations. It is 
best to have workers with the highest training 
which they can get because more responsibility 
can be given to them in the laboratory work, 
than to those with a poorer educational back- 
ground. 

About 4,500 examinations have been done this 
year in this department, including blood smears 
for malarial and relapsing fever parasites and 
anemias, tissue examinations for cancer, etc., 
nasal serapings for the bacillus of leprosy, 
urinalyses, sputum examinations for the bacillus 
of tuberculosis, blood tests for syphilis, feces 
examinations for the prevalent intestinal para- 
sites, spinal fluids, blood counts, examinations for 
bilharzia, ete. 

Several diseases have been discovered in the 


laboratory this year which previously we had 
not known existed in this country. The para- 
sites of kala azar were discovered in the fluid 
from a liver puncture and two diseases caused 
by fungus growths were identified by the use of 


the microscope. Several children have been 
found to have a species of tapeworm which 
during our other years we had not found. 

Leprosy seems to be on the increase and the 
bacillus has been found in sixty-seven new cases 
during the past year. We are happy to be able 
to record that some of these patients were early 
eases. When a positive diagnosis can be made 
in these early cases, there is great hope for a 
complete cure. Because in native society a 
stigma is attached to a leper, we find mainly 
advanced cases appearing for treatment. But 
we are trying by educational work to encourage 
them to come when the first spot appears. 

The new incubator for bacteriological work 
which arrived from England in spite of war 
conditions has been connected to the electric 
system and has already begun its service as an 
aid to diagnosis of disease. Three cases of Malta 
fever and one of pneumococcal meningitis have 
been discovered by the use of cultures grown in 
the incubator. We feel sure that this new 
branch of our laboratory work will justify the 
expenditure of time and money which will be 
put on it. 

One of the diseases with which we have had to 


deal very frequently during the past years is 
‘‘utue unene’’. It has made us feel hopeless, 
as we had no cure for it, and besides having a 
high mortality, it was associated with a great 
deal of fear and superstition in the native mind. 
It is a hemorrhagic disease. Profuse hemor- 
rhages may occur from the mucous membrane of 
almost any part of the body, and very often 
the death is quick. This is the disease which 
caused the death of our pastor Sekulu Lumbo a 
year ago now. None of the measures we took 
to help him were of any avail and three days 
after the first symptoms of hemorrhage had 
appeared, he had literally bled to death. For 
some years we had suspected that this disease 
was acute scurvy caused by a lack of vitamin C 
in the diet. Treatment with orange or lemon 
juice had met with only partial success. Some 
of the new research work in America on vitamin 
C deficiencies has proved that huge doses of 
lemon juice are needed to restore the body to a 
state of vitamin C equilibrium again in these 
acute cases. Sometimes as much as ten to fifteen 
quarts of the pure juice were needed over a 
period of a week or more. We had never treated 
our patients with such massive doses and no 
doubt this accounts for the lack of response we 
found in many instances. This term some 
definite work had been done in our laboratory 
with tablets used for vitamin C estimations 
which we brought back with us from Canada. 
We feel now that we have enough conclusive 
evidence to label ‘‘utue unene’’ as acute scurvy. 
We have had some miraculous cures with the use 
of large quantities of lemon juice. 


Francisco, a young man of about thirty years of age, 
came to the clinic one day with ‘‘utue unene’’, He was 
a desperate case. He had lost so much blood that his 
hemoglobin had dropped to 30 per cent and still the 
hemorrhages continued from nose, mouth, kidneys and 
intestines. He was started immediately on treatment. 
After three days in which he drank five quarts of pure 
lemon and orange juice his hemorrhages had all but 
stopped. At the end of a week no further signs of 
scurvy were visible and by titration his body was in - 
vitamin C equilibrium again. He had taken seven quarts 
of fruit juice during this week. All of the fungating 
masses from the mucous membranes of mouth and gums 
from which the hemorrhages had been so profuse were 
healed and no further hemorrhage appeared from any 
part of his body. He was literally snatched from the 
jaws of death. He remained with us another week to 
regain some of his strength, and then walked home, a 
distance of ten miles. You may be sure that Francisco 
and his wife were grateful. They brought a gift of two 
dollars to the hospital (a large sum for a native) and 
a few days later he and his wife came with a gift of 
eggs for our children. Francisco never fails to eat some 
fresh fruit each day. He tells us that if that will pre- 
vent him from having ‘‘utue unene’’ again, as we tell 
him it will, that he will never be in that bad condi- 
tion again. A few patients like Francisco scattered 
around among our villages can do more effective public 
health teaching than we could do in a long time by 
educational work. But we try to follow up cases like 
this with some teaching of preventive medicine in the 
villages. 
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A few weeks ago a woman was brought in to 


us, also ill with this same disease. She too was 
almost dead from great loss of blood. She was 
vomiting, so could not take fruit juice by mouth. 
For the first time we tried injections of lemon 
juice into her vein. Her response was im- 
mediate. In twenty-four hours her hemorrhages 
had ceased, her gums were healing, and she was 
able to proceed with treatment by drinking 
lemon juice. 

The laboratory worker is happy to be able to 
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add her contribution to the medical work for the 
relief of at least some of the physical suffering 
of these people of Angola. We feel that our 
medical work is an integral part of the work of 
the Church of Christ in this country. We would 
record our appreciation of the fine co-operation 
we have had from our native church leaders in 
Chissamba. It means much to realize that they 
are wholeheartedly behind us in our efforts. We 
feel that together we are engaged in the work 
of the Kingdom in this district. 


Evitorial 


AIR-BORNE 


N the early Listerian era the air was thought 
to play an important part in the spread of 
infection. Lister recommended the use of 
carbolic acid sprays in an attempt to sterilize 
the air about the operative field, but these 
sprays were inconvenient and uncomfortable 
and were soon abandoned in favour of the 
aseptic technique, which required rigid steril- 
ization of instruments, drapings and dressing 
and meticulous care of the hands of operators 
and their assistants. For years results which 
were considered satisfactory were secured, 
and where secondary infection took place 
they were assumed to be due to some break 
in the technique. 

In the transmission of communicable dis- 
eases stress was also at first laid on the 
influence of the air. That was a reason for 
placing communicable disease hospitals in 
remote places and was also the reason for 
the terminal disinfection of rooms occupied 
by cases of infect’ous disease. Both these 
practices have largely been abandoned and 
attention focussed on the patient himself 
and the human contacts with him. Dr. 
C. V. Chapin, for years the dean of public 
health in America, did more than anyone to 
expose the fallacy of placing reliance on 
terminal disinfection, and it was he who first 
had courage to brave public opinion and 
discontinue the practice of terminal dis- 
infection. He insisted that infection came 
not only from direct contact with droplets 
from the infected person’s mouth but also, 
and, more insidiously, from the contami- 
nation of hands and through hands the 
contamination of the nose and mouth. The 
present technique in communicable disease 


INFECTION 


hospitals is largely Chapin’s and practically 
ignores the air as a potential factor in the 
spread of infection except in the immediate 
vicinity of the patient. 

The doctrine which exonerates the air as 
an important vehicle in the transmission of 
disease has recently been challenged. Re- 
fined techniques for the bacteriological exami- 
nation of air have been developed and viru- 
lent organisms can now regularly be 
recovered from the air of rooms occupied 
by persons harbouring them. W. F. Wells, 
at the Laboratories for the Study of Air- 
Borne Infection at the University of 
Pennsylvania School. of Medicine, has been 
responsible for much of the new work on the 
subject. No one can now deny that com- 
municable disease organisms do in fact 
remain viable and suspended in the air for 
long periods of time. The vital point to be 
decided is whether these pathogenic organ- 
isms contaminate the air in sufficient numbers 
to produce disease. 

In a recent review of the subject: Buch- 
binder’ has gathered together the literature 
on the subject and has come to the conclusion 
that the air is an important factor in the 
spread of disease. The arguments may be 
summarized briefly: First, it is undoubtedly 
true that the air of occupied rooms does 
contain organisms from the upper respiratory 
passages of the occupants. It has been 
estimated that a child in a scarlet fever ward 
of a hospital might inhale as many as 30,000 
streptococci a day. Secondly, there is some 





1. BUCHBINDER, L.: The transmission of certain infec- 
tions of respiratory origin, J. Am. M.-Ass., 1942, 
118: 718. 
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experimental evidence to support the air- 
borne hypothesis. For example Trillat and 
Beauvillain? report the infection of ferrets 
by spraying the air with influenza virus, a 
situation which, of course, may not parallel 
human occupancy. Thirdly, there is some 
epidemiological evidence which is suggestive. 
However, for the most part this evidence is 
not conclusive and presents weak points 
which make it difficult to draw conclusions. 
Finally, evidence is now accumulating 
regarding the reduction of secondary in- 


fections following the sterilization of air with . 


ultra-violet radiation or by chemical dis- 
infection. Some surgeons have become 
enthusiastic in this connection. del Mundo 
and McKhann’ have recently reported some 
results from the Infants’ Hospital in Boston 
which are thought-provoking. During a 
period of six winter months 224 infants were 
cared for under usual conditions. They 
were in cubicles, the attendants were masked 
and required to wash their hands before and 
after contact with each patient. Another 
group of 150 infants were cared for in cubicles 
which were protected by means of curtains 
of ultra-violet light. That is, above the 
entrance of each cubicle a source of ultra- 
violet light was placed which provided a 
curtain of light sufficiently strong to kill 
air-borne bacteria entering the cubicle, pro- 
vided there were no strong drafts. Bacterio- 
logical examination of the air of the cubicles 
protected in this way indicated a substantial 
reduction in bacteria as compared with the 
other cubicles. During the 6-month period 
under study the secondary infection rate 
among the 224 infants was somewhat over 


2. TRILLAT, A. AND BEAUVILLAIN: Essai de transmission 
aérienne de la grippe au furet par voie pul- 
monaire ou oculaire, Compt. rend. Acad. d. Sc., 
1937, 205: 1186. 

3. DEL MUNDO, F. AND MCKHANN, C. F.: Effect of ultra- 
violet irradiation of air on incidence of infections 
in an infants’ hospital, Am. J. Dis. Child., 1941, 
61: 213. 


At a conference in London attended by educationalists 
from 19 countries a children’s charter was drafted em- 
bracing the basic rights of youth in post-war construc- 
tion. The conference adopted the charter as a statement 
of the basic and minimum rights of all children above 
considerations of sex, race, nationality, creed, or social 
position, The charter’s six points include: the right of 
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12 per cent; the corresponding rate for the 
150 infants was under 3 per cent. 

Among surgeons perhaps the strongest 
protagonist of the air-borne theory is Deryl 
Hart. He has experimented extensively 
with air sterilization in operating rooms. 
The American Hospital Association,* in a 
special bulletin issued in 1940, concludes that 
the use of ultra-violet light as a sterilizing 
agent has a place in hospital practice. It is 
not recommended that hospital adminis- 
trators should immediately install ultra- 
violet apparatus, but in new construction of 
contagious units and surgical units consider- 
ation should be given to the provision of 
facilities for air-sterilization. 

Public health authorities have been slow 
to wax enthusiastic over this new doctrine. 
Many are not convinced that the air, outside 
the 3-foot danger zone around the infected 
person, does carry sufficient bacteria to 
produce disease. Many are unwilling, with 
the evidence at hand, to modify present 
techniques for the control of infection. It 
may be difficult to explain all cases of 
secondary infection in operating rooms and 
communicable disease hospitals on the basis 
of contact spread. On the other hand it is 
difficult to explain equally insidious spread 
of some infections in any other way. Vagi- 
nitis in children’s institutions is a good 
example of this. The ability of this infection 
to spread is almost as great as measles or 
mumps, yet it is hard to conceive of it as an 
air-borne infection. 

The conclusion of the whole matter at 


present would appear to be that further 


study is needed; but the demonstration of 
viable pathogens in the air does rather put 
the burden of proof upon those who say that 
they are of small importance. 

FRANK G. PEDLEY 


4, Ultraviolet rays as a sterilization agent in hospitals, 
Am. Hosp. Ass., 1940, Bull. No. 203. 


every child to proper food, clothing, and shelter shall be 
a first charge on the nation’s resources; there shall 
always be available medical attention and treatment for 
all; there shall be equal opportunities and full-time 
schooling for all; and religious training shall be avail- 
able for all children.—J. Roy. Inst. of Pub. Health § 
Hygiene, 1942, 5: 89. 
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Editorial Comments 


The First Commandment in First-Aid 


Within the last two years the demand for 
training in first-aid has increased beyond com- 
putation. Books and other publications on it 
are appearing in large numbers and it is safe 
to say that no city or town of any size on this 
continent is without numerous and increasing 
first-aid classes in schools, factories, and in 
civilian protection organizations. The army too 
has taken it up to an extent hitherto unheard of. 

This is an entirely desirable state of things. 
Even if the threat of air raids was not constantly 
in our minds there is still great value in a 
widespread knowledge of first-aid methods, and 


there can be nothing but encouragement of the 
movement. At the same time experience shows 
that enthusiasm to learn and practise first-aid 
must be kept within proper bounds. The first- 
aider must realize his limits, and must never 
exceed them. That is the first and great com- 
mandment in his work. There is plenty for him 
to learn within these bounds. Indeed, we feel 
that medical men generally could pick up useful 
information here and there in a first-aid course. 
After all, it is largely a combination of physi- 
ology and commonsense. Of the former we can 
never know too much and without the latter the 
most profound knowledge may be of no es 


flen and Books 


SEVENTY-FIVE YEARS OF THE 
ASSOCIATION*,. 


By H. E. MacDermot 


We may do one of two things about a 75-year 
span of life; either commemorate it as something 
worthy of note, or use it as an opportunity to 
review the events of the period. Merely to win 
to such an age may be a distinction no more than 
passive in character. To be able to show that 
the time has been profitably spent is the only 
distinction of real account. If it can also be 
claimed that with the passage of time vigour has 
not been lost but is even increasing, then the 
distinction becomes notable. 

Our Association has passed through 75 years 
of uninterrupted existence: not perhaps un- 
checked, nor without periods of difficulty and 
threats of failure; these things we have known. 
But there has been no break in the continuity 
of organization. How profitably has our time 
been spent? And what evidence is there of 
increased or even unimpaired vigour? 


OBJECTS OF THE ASSOCIATION 


First, we must be clear as to the objects of the 
Association. ‘These are described in our Consti- 
tution, but I think that we may also well recall 
them as set forth by Dr. Tupper, the first presi- 
dent, in his opening speech at the organization 
meeting in 1867. Dr. Tupper felt that the 
leading objects of the Association were: 

“To protect the health and lives of the people of 
this Dominion from the unskilled treatment of 
incompetent men, and to provide in the most 
effectual manner for the due qualifications of the 
members of the profession so important as our own.” 
What have we added to that? We have 

widened the program in detail no doubt, but 


* Prepared for the annual meeting of the Canadian 
Medical Association at Jasper Park, June 15-19, 1942. 


there still will ever remain before us the main 
object of guarding the health of the people by 
maintaining the highest medical standards. 

With this in mind it may be of interest to 
look back at some of the developments in the life 
of the Association. 


ORGANIZATION 


First, perhaps, there is the actual organization 
of the Association. It might seem that this 
should be subordinated to the strictly professional 
aspect. But history has something to tell us on 
this point. Actually, there were two abortive 
attempts to organize a Canadian Medical Associ- 
ation before the third and successful effort in 
1867. These failures seem to have been mainly 
due to weakness of organization. 

Even after the Association came into being it 
suffered two definite threats to its life; the first 
in the early ’90’s, when its vitality ebbed so low 
that a motion to disband was considered. The 
second was at a period which has a much more 
immediate interest to ourselves. This was during 
the war of 1914-18, when only a skeleton organ- 
ization was maintained, and indeed, for two years 
no regular meetings were held. The one bond 
which remained intact was the Association 
Journal, and that we owe to the devotion of a 
few members, notably Dr. Maude Abbott, Dr. 
G. G. Campbell, and Dr. A. D. Blackader. 

Even after the war, however, the weaknesses 
in our structure were all too evident. Again it 
was mainly a matter of organization. The spirit 
of the members was excellent, but the Association 
was in debt, its relation to the Provincial medical 
bodies was weak and ill-defined, and there was 
no administration of a permanent or full-time 
nature. 

It cannot be said that the magic of reorgan- 
ization caused all these troubles to vanish immedi- 
ately. But they were overcome soon enough to 
make the occasion of their being faced (the 


70. THE CANADIAN MEDICAL ASSOCIATION JOURNAL 


Halifax meeting in 1921) one of the most im- 
portant and encouraging in our history. 

From this point the expansion of the work of 
the Association has been notable. Perhaps the 
most significant development in the last twenty 
years has been the bringing of all the Provincial 
medical units into a single Federation. This 
cannot be described in detail here, but it should 
be looked upon as an achievement of national 
scope, and one that reflects all the advantages 
arising from unification. It was brought about 
only by severe and protracted labour. The 
barriers of Provincialism, of passivity, and even 
of frank opposition, had to be dealt with. Only 
patience and statesmanlike management could 
have succeeded against these. The credit due 
to those responsible for this work is of a very high 
order. 

These are the accomplishments in organization. 
Their strength will be cnr tested in the 
future. 


REGULATION OF MEDICAL PRACTICE 


What else have we done? We have steadily 
maintained high standards in our profession, 
The relation between the technical aspect of 
medicine and the regulation of medical practice 
is extremely close. A notable achievement in 


this respect has been the bringing about of uni- 
form licensure in Canada. 
Here again the story is a long one. 


It is 
enough to say that it illustrates clearly the 
fundamental difficulties arising from Provincial 
individualism, and the patience and skill required 
to overcome them. The Association played its 
most active part in the affair during the first 
few years of its life. A great deal of hard labour 
was expended, but beyond keeping the subject 
before the profession little was accomplished. 


Courtesy of Dr. Heber C. Jamieson 
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Later, Sir Thomas Roddick assumed the task of 
engineering the necessary legislation through 
many years of opposition. To him is rightly 
ascribed the credit for an accomplishment of 
high merit and lasting value. 


THE JOURNAL 


Our Journal is one of the most encouraging 
and pleasing achievements of our Association. . 
That the Association should have a Journal to 
record its activities and aid in its work might 
almost be taken for granted, but there is a great 
difference between a mere record of business and 
a medical journal. 

We were fortunate in having men to develop 
the Journal who were peculiarly suited to the 
work, particularly Sir Andrew Macphail, the first 
editor, and his successor, Dr. A. D. Blackader. 
These men gave of their best, with practically 
no monetary return. 

Consideration has been given in recent years 
to the idea of a weekly publication, but there are 
difficulties of a serious, though not insurmount- 
able nature. At present the Journal keeps up 
a good standard, and no change should be made 
without reasonable expectation of improvement. 


PosT-GRADUATE TEACHING 


The Association has in the last twenty years 
devoted much thought and effort to post-graduate 
lectures. Beginning in a small way in 1925, the 
idea was in that year taken up by the Sun Life 
Assurance Company, from whom the Association 
received a liberal grant for a year’s post-graduate 
lecturing throughout the Dominion, all lecturers 
of course being provided by the Association. 
This most generous help was forthcoming for 
seven consecutive years, at the end of which 
period the grants could not be continued. 


TWENTY-SECOND ANNUAL MEETING, BANFF, 1889. 
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It was a completely successful piece of work. 
In those seven years more than 800 addresses 
were given throughout the Dominion, and 
appreciation of the work was unanimous. 


THe Hospitat SERVICE DEPARTMENT 


The Sun Life Company was also responsible 
for the establishment and maintenance of a 
Department of Hospital Service, a yearly grant 
for which has been provided since 1927. The 
obvious value of the work of this Department is 
very generally acknowledged. 


~ 


NUTRITION AND Pusiic HEALTH 


The Canadian Life Insurance Officers’ Associ- 
ation has from time to time made beneficent 
grants to be devoted to the following objects: 
Nutrition, Publicity and Health Education, 
Periodic Health Examinations. A great deal of 
work on these objects has been carried on by the 
Association, particularly in regard to promoting 
studies on nutrition, and in the general diffusion 
of knowledge on this subject. A series of lectures 
was given by lecturers of high standing, and a 
very large number of pamphlets of great practical 
value was distributed. 

Recognition of the profession’s responsibilities 
to the public in matters of health education has 
by this assistance been given practical expression 
in the form of definite programs of instruction 
through various channels of publicity. 


THE OsLEeR SCHOLARSHIPS 


Mention should also be made of the establish- 
ment through the generosity of a group of Mon- 
treal men, of two scholarships in memory of 
Sir William Osler. These are granted every 
three years to two deserving younger men selected 
by the Montreal General Hospital and the Royal 
Victoria Hospital, Montreal. 


ORATIONS 


Three special Orations have been established 
by the Association, in honour of Lord Lister, 
Sir William Osler, and Dr. A. D. Blackader. 
These are delivered triennially, and are so 
arranged that only one is given in any one year. 


CANCER 


Whilst the Association engages in no definite 
scientific work itself, attention should be drawn 
to the part it has taken with regard to the problem 
of cancer. It has been extremely active in the 
enlightenment of the lay public in this matter, 
and its Committee for Cancer Control deals with 
the important details of publicity and dissemi- 
nation of information regarding the disease. 

Along with this it should be mentioned that 
our Association was directly instrumental in 
bringing into being the Associate Committee on 
Medical Research as part of the National Re- 
search Council. This committee, with its sub- 
sidiaries, is playing a vital part in scientific 
research associated with the war.” 
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RoyaL COLLEGE OF PHYSICIANS AND SURGEONS 
OF CANADA 


A development of major importance in Cana- 
dian medicine has been the establishment of the 
Royal College of Physicians and Surgeons of 
Canada. This is an entirely independent body, 
but our Association was directly responsible for 
bringing it into being. Its influence in main- 
taining high standards of medical work is steadily 
increasing. It is likely also that the College will 
be called on to take an important share in the 
matter of certifying specialists if and when health 
insurance comes into force. 


HEALTH INSURANCE 


In recent years the subject of Health Insurance 
has assumed supreme importance to our pro- 
fession. It has become clear that the responsi- 
bility for medical care of the people is going to 
be shared to an increasing extent by the Govern- 
ment, just as has been done in other countries. 


This development reaches to the very roots of 
our professional life, and we must be prepared as 
a profession to take our part in directing its 
course. If our profession does not now realize 
that it is faced with changes in the practice of 
medicine of the gravest nature, it is not because 
the Canadian Medical Association has not done 
its utmost to warn and instruct in this respect. 
The Committee on Medical Economics has 
formulated with great care the principles which 
should be borne in mind, and the Association 
has sponsored at, considerable expense the prep- 
aration of a series of articles on Health Insurance 
by a trained and experienced actuary. These 
have been published in the Journal and are 
available separately. 

The Association’s standpoint in Health Insur- 
ance is clearcut, and support of it is unanimous. 
It need hardly be pointed out, however, that 
there are large numbers of medical men outside 


‘of the Association, for whom it cannot speak. 


This is unfortunate in more than one respect, 
but it is specially so with regard to this matter. 
If, as is hoped for, the Government is to look to 
the profession for advice in the fashioning of 
legislation in Health Insurance, it will be because: 
it feels that it is listening to the profession as a 
whole, rather than to a section. However, as 
things are, it can be urged that members of the 
Association inform themselves as fully as possible 
of the problems and issues at stake. The 
problems are many, and the issues are grave. 
We have to bear in mind not only the interests 
of the patient, which must ever be protected, 
but our own principles and rights. These must 
never be sacrificed, but we should be prepared to 
adapt ourselves to changing conditions. 

It is with this background of achievement and 
these objectives of endeavour that our Association 
returns to meet in the West. It is 53 years since 
the Association paid its first visit to the West. 
That meeting was held at Banff, under circum- 
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stances sharply different from the present. Our 
problems then were domestic only. Now, as 
part of our country, we are involved in the agony 
of war. The services of the Association have 


been offered to the Government freely and 
spontaneously, and we have gladly responded to 
every request for assistance. 

May there be peace before our next meeting! 


Association Notes 


Medicine and the Nation* 


By Gorpon S. Faurnt, M.D., Ch.M., 
F.R.C.S.(C), F.A.C.S. 
Winnipeg 

The Constitution of the Canadian Medical Association 
calls for a Valedictory address by the retiring President. 
I have no doubt that the purpose of this address is:— 
(1) To inform the members on the deliberations and 
activities of their Association during the preceding year. 
(2) To pass on from the retiring officer suggestions and 
recommendations growing out of his observations and 
experience as a member of your Executive for at least the 
previous two years. 

The reports to Council of your Executive and 
standing Committees cover fairly fully the year’s activities 
and anyone reading these reports will be struck, I am sure, 
by the number and varied character of the subjects 
handled in the interest of your Association. 

I have not the time to go into detail on the subject 
matter of all these reports, but I do want to say that two 
of them call for special consideration, and as such for the 
past year have dominated, to a large degree, the agenda of 
your Executive and some of its subcommittees. I refer 
to our co-operation with the Department of Defense of 
the Government of Canada in assisting to provide medical 
personnel for the fighting forces, and with the Department 
of Pensions and National Health of the Federal Govern- 
ment in the study of departmental health proposals for 
the country. Either of these subjects would provide 
quite enough material for this address, but the time factor 
of my programme assignment does not permit me to deal 
at length with both, so I have chosen the latter, in the 
hope that I may contribute in assisting my professional 
brethren to grasp the significance of this great issue, and 
to suggest to them that the future of our profession seems 
destined to rise or decline with the success or failure 
of this movement. 

For the past fifteen years, your Association has been 
interested keenly in the question of Health Insurance, 
the spearhead of which has been your standing committee 
on Medical Economics. At the Annual Meeting in 1934, 
your Council adopted certain principles, thereby stating 
our attitude on this subject, and at the Annual Meeting of 
1937 some amendments of these were made. At the 
Annual Meeting in Winnipeg, one year ago, we were told 
that the Department of Pensions and National Health 
was considering and studying health proposals for the 
Dominion. Last September your Executive Committee 
were invited to sit in with the Minister and his deputies 
at a meeting the following month and a full day was spent 
with them in Ottawa, considering and discussing these 
health proposals. Since then a subcommittee of seven, 
chosen from the members of your Executive, have met 
frequently, sometimes with Dr. J. J. Heagerty, Chairman 
of the Advisory Committee on Health Insurance of the 
Department, and all angles of this subject have been 
studied. 

It is a pleasure to acknowledge the courtesy of the 
Minister, the Honourable Ian MacKenzie, in making 
available to us all the material prepared on this subject 
and inviting your Executive to meet with him and discuss 
freely the problems arising therefrom. We appreciate, 
too, the co-operation of the Deputy Minister, Dr. R. E. 
Wodehouse and of Dr. J. J. Heagerty. 

Perhaps, we might now discuss the reason for all this 
agitation about Health Insurance, in order that we may 


*Valedictory Address by the President at the Annual 
Meeting of the Canadian Medical Association at Jasper 
Park, Alberta, June, 1942. 


decide on its merits and demerits, and whether or not we 


as a profession should support. the movement. If we 
agree to support it, to what extent should our efforts be 
in the direction of mere passive support, which really 
amounts to lack of resistance, or of active co-operation 
with Government authorities, even to the extent of giving 
some constructive leadership and advice as to how health 
services should be applied? 

I believe it is safe to say, that advances in medicine 
over the past few decades have made the prevention, 
investigation and treatment of disease much more intricate 
and complicated than formerly, all of which has increased 
greatly the cost of diagnosis and treatment. This burden 
has been getting steadily heavier for the low-income group, 
with the result that many are unable to carry it and 
various plans and schemes have evolved to meet this 
situation with a view to providing at least a fair service. 
The indigents for many years have had hospitalization 
provided by the State, and medical care, both at home and 
in hospital, has been provided gratuitously by the medical 

ractitioner. These people indeed have fared very well, 
ut is this extra burden fair to our profession? 

The low-income group, which represent perhaps the 
backbone of the nation, have been trying to pay their way, 
but have found the sudden descent upon them of a severe 
illness too much to carry. Only too often this has resulted 
in inadequate investigation and inadequate treatment, 
much to the disappointment of the medical attendant. 
In trying to improve their position, they have resorted to 
community effort, resulting in various health schemes 
being set up here and there across the country, most of 
which aim at nothing better than a partial service, but 
have filled a gap for the time-being, even though some- 
times quite inadequately. Some of these health plans 
have been supported by the Provincial Governments, not- 
ably in the Prairie Provinces, where municipalities have 
employed physicians on a salary basis. There has been 
an increasing demand by the urban centres, also, for some 
form of health insurance, so that we find plans coming 
into operation all over the country. In several Provinces 
different plans, some with rather a large coverage of 
people, have been operating for several years, and the 
number of these is steadily increasing. 

Let us take a look at the result of the “Gallup Poll’, 
released by the Canadian Institute of Public Opinion, 
Toronto, April 8, 1942, which suggests that,—‘‘between 
seven and eight out of every ten Canadians are in favour 
of a National Health Plan for medical care and hospital- 
ization, sponsored by the Government’’. One of the 
questions used in this survey was worded like this: “If 
the Government should start a National Health Plan, 
would you be willing to pay a small part of your (or your 
family’s) income every month so that you and your 
family would receive medical and hospital care whenever 
you needed it?” This question was put to all types of 
Canadians, men and women, rich and poor, from coast to 
coast, and here is the National answer. 


Would be willing............ 
Would not be willing 18 per cent 
Undecided 7 per cent 


Other details of the poll are very illuminating, but the 
meat of the report is that at least 75 per cent of the people 
of Canada want some form of Health Insurance according 
to the “Gallup Poll’? method of obtaining information, 
which has been shown over and over again to be, at least, 
fairly accurate. What would be your reaction to the 
above report if you were a member of the Government 
in Ottawa? 

During the past few months, the Divisions of your 
Association have co-operated with your Executive in 
sending out a questionnaire on Health Insurance to all 


75 per cent 
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practising physicians in Canada. The results of study 
and compilation of answers, so far received, are predomi- 
nant in favour of cooperation with the Government in 
some plan of Health Insurance for the whole country. 

In Public Health and Preventive Medicine the medical 
profession has been too inactive. During the rapid 
advance of this branch of medicine, public funds have 
been necessary to meet. even a part of the need and 
Governments, in providing these, have organized Depart- 
ments of Health, one in each Province, and these in turn 
have proceeded to develop, each as an arm of the Govern- 
ment, sometimes controlled by a lay Minister. The 
Minister employed whatever number of medical men he 
wished and the Department functioned on this basis, 
not as a part of the medical profession, but as a unit in 
itself. This seemed a natural evolution, no doubt, but 
it is unfortunate that our legislators failed to realize that 
no efficient coverage in Public Health can be given without 
close and harmonious co-operation between the medical 
practitioners and the Government agency. This in turn 
means that the physician, who goes ‘into a home, should 
cross the threshold, not only as a physician to treat a sick 
member of the household for which he was called, but 
also as the family doctor who would survey the whole 
household background, housing conditions, physical fit- 
ness, and state of nutrition of the members of the family, 
a preventable error in which may be the cause of his 
patient’s illness. It is he, who while on the spot, an agent 
of the Government as well as being the family physician, 
should investigate the physical fitness of all members of 
the family: , 

1. Their state of nutrition, and if this is poor, the 
question of diet and housing conditions would be taken 
up with the heads of the family. 

2. Specific physical defects, such as septic tonsils, 
carious teeth, enlarged lymphatic glands, oan perhaps, a 
persistent cough, would be carefully investigated and 
remedial measures carried out, in time, perhaps, to prevent 
some form of arthritis, or an advanced stage of pulmonary 
tuberculosis, or, still worse, infection of other members of 
the family. 

3. Susceptibility tests for and immunization measures 
against such infectious diseases as diphtheria and scarlet 
fever would be part of his routine and such other measures 
as seem necessary for the physical, mental and moral 
development of all members of the family. 

There are several reasons that come to mind why the 
family physician rather than the salaried Government 
official should carry out the program just mentioned. 
The family doctor is familiar with the background of his 
flock and enters as a trusted friend and would be expected 
to receive full co-operation from the household, whereas, 
’ the Government official, not always a doctor, comes in, 
usually a stranger, and is looked on somewhat as a police 
officer, which has the effect of developing in the household, 
reticence and reluctance to co-operation, all of which 
makes efficiency impossible. It is hardly necessary to 
state that the réle just outlined for the general practitioner 
would call for close co-operation with the Department of 
Health; indeed in this field, perhaps more than any other, 
a close hook-up between the cuakehahias and the Depart- 
ment of Health of the Province is paramount in any plan 
of Health Insurance. I am convinced, also, that any 
plan of Health Insurance that fails to feature prominently 
the application of sound, far-seeing principles of Public 
Health will fail to meet one great challenge of the day. I 
would exhort my profession to insist on including in any 
proposed health plan, a program which would prevent in 
the future many of the diseases we see today, and carry out 
remedial measures for curable disabilities, that so many 
of our people carry about, with no thought of treatment 
because of ignorance, fear or lack of monetary means. 

If anyone here should feel that the people of Canada 
enjoy a high standard of physical fitness, I would refer 
them to the result of the medical examination of the first 
fifty thousand trainees carried out, and the report released 
by the Department of War Services of the Federal Govern- 
ment. Just over 38 per cent of these young men, in their 
early twenties, more than one in three, nearly two out of 
every five, were found physically unfit for front line service. 
It is.true that many of these have comparatively minor 
and curable defects, but what is being done about remedial 





care, where it is possible by such to raise their category if 
not sufficiently high for front-line soldiers, at least enough 
to make them useful citizens in the field of industrial 
endeavour, or other useful walks of life? 

Many countries of Europe for years have conducted 
physical fitness campaigns. This movement reached its 
peak in Germany and Russia, and was not confined to 
military drill and exercises but was designed to improve 
the physical, mental and moral development of the youth 
of the country. The program included a place of impor- 
tance in the schools, for nutritional as well as physical 
and general educational effort. In 1941, Australia passed 
a “National Fitness Act’”’, and funds were provided by the 
Government to implement it. 

I am informed that those who are interested in the 
field of physical education in Canada and, among them, 
men associated with universities, are urging that the 
Dominion Government, through Act of Parliament, 
establish a Central Council on Physical Fitness and 
provide a fund to enable the Provinces to set up Physical 
Fitness Councils, for the establishment of a program along 
lines similar to those which have been in effect in European 
countries for years. 

I have stressed the importance of Public Health, as I 
see it, in any plan of Health coverage for the nation 
because I am convinced that the medical profession should 
take an increasing responsibility in all its branches, without 
which no satisfactory progress will be made. 

I should like to discuss now, in brief only, a few other 
points that must be considered in any useful plan of Health 
Insurance. 

The application to medicine of scientific discoveries of 
the past two or three decades has increased our knowledge 
of and made it possible to understand much more clearly, 
the pathological processes underlying many diseases which 
formerly were treated empirically. The result has been 
a drop in the morbidity and mortality rates and an 
increased expectancy of life, so that the tables of longevity 
today compare very favourably with those of even three 
or four decades ago and I am optimistic enough to believe, 
that when the possibilities of preventive medicine are 
harnessed, a still better showing will be forthcoming. 

The municipal and other Government authorities find 
it hard to believe that the increased cost of the hospital 
care of an indigent is justified. Much of this increase is 
due to what we might term extra, or special, services, 
both from the investigative and therapeutic point of view. 
In the former, laboratory service including serological 
and x-ray facilities, shows up prominently in adding to the 
cost of diagnosis, while the special equipment required 
for curative measures, particularly many of the special 
surgical procedures, are quite costly. What they often 
fail to realize, is the shorter period of hospitalization, which 
results in a big financial saving, and the decrease in mor- 
bidity and mortality, which cannot be measured in dollars 
and cents. 

The people of the low-income group, who are trying to 
pay their way, unlike Government agencies, often find it 
impossible to meet the cost of adequate modern medical 
care and, not infrequently, I am sure, all of you have found 
it necessary, because of this, to forego costly investigative 
measures, which might have assisted materially in the 
treatment of your patient. Health Insurance for this 
group offers more than for any other, and this brings us 
to the question of the income limit, or income ceiling, 
which should apply to any Health plan for this country. 

There are some who feel that no income ceiling should 
exist, but the weight of opinion seems to favour limiting 
Health Insurance to those whose income is insufficient to 
provide adequate medical care. Whether the income 
limit is $1,800 or $2,400 per year is not so important, but 
it is important, that all the people below the income level 
set, should come under the plan and this would include 
all indigents. In the matter of benefits, the prevailing 
opinion favours a full coverage including hospitalization. 
This would include preventive medicine and all medical 
and surgical care, and the highest service possible should 
be our objective. 

The question of division of work between the general 
practitioner and the specialist requires some careful study; 

the best of both must be retained and every opportunity 
provided for each to steadily increase and widen his - 
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sphere of usefulness to the people. The practice of medi- 
cine has developed so widely, that it is quite impossible 
for any one practitioner to cover competently the whole 
field, and anything short of competent work is to be 
deprecated. 

’ With an increased scope in Public Health, requiring 
a good deal of special knowledge and training and working 
hours, the general practitioner will find himself increasingly 
busy and glad to avail himself more and more of the 
services of men trained in special fields of medicine. The 
one service should be complementary to the other. The 
principle of free choice of doctor should be protected so 
that the patient, in so far as is reasonable, may seek 
attention from the general practitioner or specialist whom 
he believes is the most capable. This principle instills 
confidence in the patient and retains the spirit of friendly 
rivalry between medical people, which is a needed stimulus 
to further study and better training. 

One word about free hospitalization, which we have 
experienced to a limited degree in Manitoba, through the 
agency of the Manitoba Hospital Services. The hospitals 
like it and so do the doctors, but I have found two defects, 
which stand out prominently, and I mention them in 
the hope that some corrective measure may be provided: 

(1) The patient’s contract calls for payment for investi- 
gative measures, only if confined to hospital, so we find 
our patients asking to be sent to hospital when laboratory 
work, such as blood counts and x-rays, are required for a 
diagnosis. (2) Once in hospital, the patient decides to use 
it as a convalescent home, while members of the family at 
home go on their vacation. 

Either of these tendencies is to be deprecated as the 
hospitals become unnecessarily crowded and the extra 
outlay in money is unfair to those bodies carrying the 
insurance. The whole responsibility seems to be left to 
the practitioner in charge, and it may be hard for the 
patient to see his point of view. 

If a satisfactory and adequate service is to be given to 
the people, the doctors must receive fair play. There are 
three methods of remuneration, fee for service, capitation, 
and salary, and of these I think we may ~~ the last, for 
I do not think that either the people, or the profession, 
would consider State Medicine. The fee for service for 
the time being seems to hold the floor, but it is interesting 
to follow the experience of the medical profession of other 
countries, many of whom have switched to capitation for 
general practitioner services, at first unwillingly, but in a 
short time would have nothing else, and the same has 
held true in a few localized health units in this country. 

From the point of view of the general practitioner, as 
he takes on a wider field in preventive medicine, there is 
much to be said in favour of capitation, as this would tend 
to stimulate his interest in keeping his flock healthy. 

In any national health plan, careful consideration 
should be given to providing clinical material for our 
teaching hospitals and universities, as it is positively 
essential, that they should carry on the teaching and 
graduation of doctors. Perhaps, both these institutions 
should interest themselves more deeply in post-graduate 
teaching and graduate training, a problem common to 
them and the medical profession. Graduate training 
in hospitals, in special branches of medicine, has been 
steadily increasing for some years and for this movement 
I have only commendation to offer. Post-graduate work 
for the practising physician and some plan of super- 
annuation should not be overlooked. 

In summarizing my remarks, I am sure most of you 
think I am, and must have been for a long time, a dyed- 
in-the-wool advocate of Health Insurance in some form. 
I must confess to you, that it is only in the past decade, 
that I have come, gradually, to realize the importance of 
meeting this need of our people, which some worthy groups 
have tried to meet, by pooling small monthly payments 
to provide some partial, or, to say the least, not un- 
commonly quite inadequate service, while many, finan- 
cially unable to provide adequate medical care for them- 
selves and dependents, carry on either without it, or 
because of the charity of the practitioner of medicine. 
It would seem the need is here; the people wish to have it 
met and Government authorities are well informed on all 
angles of the people’s attitude. What then is our next 
move? 
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The Government of tomorrow may be quite different 
from the Government of today; we are going through 
stirring and chastening times. To meet and defeat the 
onset of totalitarian Nazi and Fascist countries, the British 
Empire is finding it more and more necessary to wage 
total war, which means the regimentation of the whole 
population. Canada is already well along this road and 
the longer the war continues, the closer to this goal we are 
sure to drift. This would mean State control of the 
people, land and industry, capital and labour. After 
the war the survival of democracy will depend, largely, 
on whether or not the people can control the bureaucratic 
sections of Governments and their heads. In revertin 
to the democratic — of free enterprise, there woul 
be great danger of mass unemployment and _ political 
disaster, so I say to you that we must do our part to work 
out a plan whereby we shall go back, after the war, to a 
system, in the words of Lincoln, “Government of the 
people, by the people, for the people’”’. 

I have in mind two very good arguments for bringing 
in a comprehensive Health Plan before this war ends: 
(1) The sense of security it would give to the people during 
post-war reconstruction and rehabilitation. (2) The fear, 
that if the war continues many more years we may find 
ourselves under a bureaucratic, rather than a democratic 
form of Government. Dictators and bureaucracies rarely 
deign to consult, or take the advice of bodies, like the 
medical profession. We would then be told what to do 
and what Health Plan we would have! If, however, a 
satisfactory plan was in operation, perhaps at least some- 
thing good from it would be retained. 

The fate of Health Insurance in this country will be 
decided by three groups; the Governments (Federal and 
Provincial), the mass of the people, and the medical 
profession. The Canadian Medical Association has been 
called into conference and has been asked to appoint a 
committee, to work with the Department of Pensions 
and National Health. Let us rise to the occasion and 
try in every way possible to see that the best form of 
medical service will be given to the Canadian ple, 
when, and if, the Governments decide to institute a Health 
Service for Canada. 

I would like to discuss now, in an informal and more 
intimate way, a problem of policy and administration and 
make a few suggestions which I hope you may consider 
and discuss with your Divisional Executives. 

Some things we have done, perhaps less well than we 
had hoped, but there are many things left undone which 
I feel we well might have done. 

It is my firm conviction that the medical profession of 
this country should give active leadership to everything 
pertaining to the medical politico-economic welfare of 
the country and the people should look to them for 
guidance in all such matters. Are we prepared for this 
responsibility and have we made it clear to the country 
that we are ready to accept the challenge? 

The purpose of the federation of the Dominion and 
Provincial Medical Association’s was to put into one 
solid unit the medical profession of the nine provinces of 
Canada, an organization that could speak for the whole 
profession in that its executive consists largely of repre- 
sentatives appointed by the various Divisions. Unless 
all these Divisions are ‘‘on their toes”’ and send instructions 
to the central body through their representatives only 
mediocre progress can be expected, but if the Divisions do 
their part and bombard the Canadian Medical Association 
Executive with constructive ideas, there is no worthy 

oal that cannot be reached, assuring the people of 
Cansiia sane and efficient leadership and protection in all 
things pertaining to health, a pillar against which no 
party-minded political group can hope to stand. 

I have tried to intimate that the Canadian Medical 
Association is only as —- and no stronger than its 
Divisions, but to carry the comparison further, the 
Divisions’ strength depends largely on the activities of 
its District Societies and individual memberships. This 
then, is a challenge to every medical man to see that he is 
a member of his Provincial and Dominion medical organ- 
ization and that he should not stop at being nominally 
enrolled only, but should exert his intelligent effort in 
the direction of stimulating his medical organizations to 
greater achievements. 
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A high ranking Cabinet Minister in the Federal 
Government said to me not long ago, “The 
Canadian Medical Association doesn’t represent 
the doctors of Canada. I understand only about 
50 per cent of the profession are enrolled as 
members.” 

It would be well if every doctor in Canada 
would turn that statement over in his mind. 
The day will surely come when our strength as 
measured by membership will be put to the test. 
You are aware of the fact that Health Insurance 
legislation is brewing in Ottawa. Fortunately, 
the Canadian Medical Association has been 
invited to participate in the preliminary dis- 
cussions and our views may find expression in 
the draft legislation which goes before Parliament. 
But after that, what happens? The Bill receives 
first reading and then goes to Committee where 
every one of the more than two hundred members 
of Parliament is privileged to tear it to pieces, 
metaphorically. Much more important than the 
Bill which goes into Committee is the Bill which 
emerges therefrom. It is in Committee that 
interested parties are heard and surely no graup 
could be more interested or concerned than the 
medical profession. The Canadian Medical 
Association is the only medical body in Canada 
which can appear before the Committee as 
purporting to represent the doctors of Canada, 
and we will be there. 

Picture the scene. Your representative is 
called to the stand. The Chairman asks him 
three questions: 

Whom do you represent? 

How many doctors are there in Canada? 

How many are members of the Canadian 
Medical Association? ; 

On hearing the third answer, the members of 
the Committee relax in their chairs and if they 
don’t all say what the Cabinet Minister said to 
me, they at least think it. 

I well remember a long and interesting conver- 
sation I had with the Right Honourable David 
Lloyd George in England five years ago when he 
told me the story of the inauguration of National 
Health Insurance in the British Isles. Here I 
quote from that interview: 

Q. “Did you fear the doctors’ opposition?” 

A. “No. Before I introduced the Bill, I got 
Dr. Addison (Minister of Health) to recruit 
for me 2,000 doctors who agreed to serve 
under the Act. This was a matter of 
expediency. The British Medical Associ- 
ation did not have the doctors all solidly 
behind them and they did not know the 
strength of my medical army.” 

Let us turn to another scene. Several years 

ago, the Government of British Columbia passed 
a Health Insurance Bill which the medical pro- 


fession of the Province considered to be unsatis- 
factory. A plebiscite was taken by the Medical 
Association and 601 doctors out of 614 who 
replied said they would not serve under the pro- 
visions of the Act. Result—the Act was never 
promulgated. 


When and if we appear before the Parliament 
of Canada, what a marvelous position we would 
be in if our representatives could say that they 
were speaking for all the doctors of Canada. 
Dare we entertain any such hope? Favourable 
signs are not wanting. 

Ontario put on a drive for new members this 
year and to date has enrolled 746, bringing 
Canadian Medical Association membership in the 
province up to nearly 3,000. Moreover, the 
College of Physicians and Surgeons of Ontario, 
on the request of the Ontario Medical Association, 
recently conducted a plebiscite in which every 
doctor in the province was asked this question: 


“In your opinion, is a compulsory composite 
fee covering membership in the College of 
Physicians and Surgeons, the Ontario 
Medical Association and the Canadian 
Medical Association, desirable?’ 


Ballots to the number of 4,553 were sent out. 
On May 27th, 2,895 replies had been received. 
65.9 per cent were favourable. But of even 
more significance are the following facts: 


1,555 replies were received from  non- 
members of the Ontario Medical 
Association and Canadian Medical 
Association. 


786 _ favourable to the compulsory 
ee. 


769 hae unfavourable to the compulsory 
ee. 


Note these figures. Extraordinary, you might 
say, that a majority of those who are not now 
members of organized medicine would vote in 
favour of a plan which would compel them and 
all other doctors in the province to belong to all 
three medical bodies. 

On second thought, the vote is perhaps not so 
extraordinary. The pendulum is swinging and 
it will not be surprising ere long to see the medical 
profession from coast to coast demanding that it 
band together as a solid phalanx. Then Cana- 
dian Medicine, to the inestimable benefit of both 
the public and the profession, will stand on a 
sure foundation. 

“How many doctors are there in Canada?” 

“How many are members of the Canadian 
Medical Association?” 


On the answers: may depend in a large measure 
the future practice of medicine in Canada. 
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Medical War Relief Fund 


A further letter has been reseived by the 
Honorary-Treasurer : 

‘‘Dear Dr. Sclater Lewis, 

Very many thanks for your letter of March 
20th enclosing cheque for £178.10.7 towards the 
above Fund. It is very kind indeed of the 
Canadian Medical Association to give us so much 


assistance. An official receipt is enclosed here- 
with. I expect you will by now have received 


my acknowledgment of the cheque for £153.5.8 
sent to us on February 10th. 


Yours sincerely, 


(Signed) G. C. ANDERSON, 
Honorary-Treasurer.’’ 
April 22, 1942. 


Bospital Serbice Department Notes 


Open Formula for Lubricating Jelly 
Non-injurious to Rubber 


The necessity of conserving rubber supplies 
and of making rubber gloves, catheters and 
other fabricated articles last as long as possible, 
has focussed attention upon the use of non- 
greasy lubricants. Excellent water-soluble 
lubricating jellies have been available for some 
time, but we are informed that with the in- 
creasing shortage of glycerine and gums it may 
become difficult for all doctors and hospitals to 
obtain adequate supplies. With this in mind 
the Canadian Hospital Council has requested 
the Ontario College of Pharmacy to investigate 
the possibility of developing a product which 
would not require either glycerine or gum, and 
which could be recommended to the profession 
and the hospitals. We are indebted to Mr. D. 
E. MacKenzie, Assistant Professor of Pharmacy 
in the Ontario College of Pharmacy, for work- 
ing out a product which has been given clinical 
trial at the Toronto General Hospital and the 
Toronto Western Hospital and has been re- 
ported as satisfactory. 

The following requirements were set up: 
(1) The proposed jelly should be of moderately 
thin consistency, be easily spread, possess good 
lubricating properties and be neither sticky 
nor greasy. (2) The formula and required ap- 
paratus employed in the manufacturing should 
be as simple as possible and thus the product 
could be prepared in the hospital dispensaries. 
(3) The product must be capable of being 
sterilized by the usual methods and for added 
protection should contain a bacteriostat. (4) 
Since the product is applied to rubber gloves 


All communications intended for the Department 
of Hospital Service of the Canadian Medical Associa- 
tion should be addressed to Dr. Harvey Agnew, 
184 College Street, Toronto. 





it must not attack or react with rubber. (5) 
The ingredients must be readily obtainable 
and the cost comparable to that of present 
products. (6) The product should be stable 
during manufacture and also during storage. 
(7) The jelly must necessarily be innocuous to 
ensure safe introduction into the body cavities. 


FORMULA AND PREPARATION 


It was found that the following formula would meet 
these requirements: 


WER visidervsadievesiass 7 oz. 135 gr. 
Distilled water ........csec 1 gal. 
*Sodium lactate (60 per cent) 90 fl. oz. 
Mercuric oxycyanide ........ 280 gr. 


Dissolve the mercuric oxycyanide (B.P.) (Sol.—18 W) 
in part of the distilled water, using the renfainder of 
the water to form a smooth paste with the starch. Com- 
bine these two portions with the sodium lactate and 
heat in a steam kettle, or some other device capable of 
supplying a temperature of approximately 100° C. The 
heating, with moderate agitation, is continued until a 
translucent jelly is formed, at which point the product 
can be at once transferred to suitable containers. 


Sterilization.—The product is best sterilized 
after it has been placed in containers and, fol- 
lowing latest approved procedure, can be 
successfully rendered sterile by autoclaving at 
a steam pressure of 10 lb. (115° C. or 240° F.) 
for a period of 30 minutes. 

Containers.—Undoubtedly the collapsible tube 
is the most satisfactory package. Since tin has 
gone to war almost 100 per cent and alloy 
tubes cannot be supplied in very large quan- 
tities, it might be advisable to standardize, for 
the time at least, on glass or porcelain jars. 
These jars could be large enough for a single 
application only or else packed in larger 
quantities and resterilized after usage. If jars 
are used the tops may be conveniently covered 
by a triple thickness of cellophane, held in 
place with string or rubber bands and for 
added protection a further covering of parch- 
ment-type paper. Autoclaving may be carried 
out quite effectively while the container is so 
wrapped. The package problem may eventual- 
ly be relieved through supplies of cellulose 
tubes or lead tubes coated with indium. 


Costs 


Based upon the costs of ingredients during 
the experimental work, it is estimated that the 
cost of the ingredients would be approximately 
50 cents per pound. 

Undoubtedly many hospitals will desire to 
make up this product in their own pharmacies. 
The hospitals and the medical profession are 
deeply indebted to Dean Hurst and to Professor 
MacKenzie for their work in developing this 
above formula for lubricating: jelly. 


* Sodium lactate is available commercially as a 60 
per cent solution from Merck & Co. and other sources. 
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Correspondence 


The Anesthetist 
To the Editor: 


In Hamilton there has been some publicity 
over four anesthetic deaths which required a 
coroner’s inquest to bring out certain facts in 
connection with these unfortunate occurrences. 
There was perhaps more publicity than there 
should have been and the reaction of the public 
has been unfortunate. Many said that the doc- 
tor was at fault but the majority seemed to think 
he was ‘‘ getting a ride’’. 

Personally I think the average anesthetist 
takes his work too casually. I have many times 
asked an anesthetist whom I was employing to 
drop in and see the patient the night before and 
have a chat over things, in other words give him 
some confidence. Many patients are very appre- 
hensive and they go into the operating room and 
a rubber mask is tucked over their eyes, and a 
strange voice orders them to breathe deeply. 
They have no idea who the man is or what he 
looks like. On the other hand the anesthetists 
say they are usually called up to give so-and-so 
an anesthetic and they may have less than an 
hour to look into things. Certainly I think that 
taking a patient toward the heavenly gates is no 
casual job and should be treated as seriously as 
the operation which is to be performed by the 
surgeon. 

It has been my experience that one has to coax 
the average anesthetist to see the patient the 
day before an operation and surely this should 
not be necessary. If it is so important that he 
should be skilled in his work as brought out in 
the above-mentioned inquest then should he not 
become acquainted with the patient before he 
administers an anesthetic? 


Your very truly, 


F. B. BowMAN. 
Hamilton, Ont., 
June 4, 1942. 





Special Correspondence 
The London Letter 


(From our own correspondent) 

Students in wartime.—Medical students re- 
main very much the same, war or no war, but 
there is a spirit of unrest amongst them, obvious- 
ly concerned with their exemption from military 
service, In the last war medical students were 
called up as soon as they were of an age to serve, 
and the result was a serious shortage of medical 
practitioners in the post-war years. This time 
exemption of a sort has been in force since the 
beginning, and as a result of the most recent 
regulations all medical students are exempt from 
the date of their acceptance by a medical school, 
a quota being allotted for each school. 


THE LONDON LETTER 
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Taking a long-term view, a first-rate student 
is going to be of more service to the country as 
a doctor in post-war times, but unfortunately 
the short-term view is too often held by the first- 
rate student and he goes off to serve his country 


now in a combatant capacity. Already the 
choice before parents and senior boys is a diffi- 
cult one, but so far there has not been a serious 
falling off in the quantity of entries to the 
medical schools. Some doubt is raised as to the 
quality—but that is not easy to judge yet. Sug- 
gestions have been made that all students should 
do a minimum of training, get their uniforms, 
and then go back to their studies, uniform and 
all. The ealling-up age at present is 1814, so 
by that time most students have passed their 
premedical examination and have begun their 
preclinical course. Such preliminary training 
should not be wasted and of course the wearing 
of uniform is but a gesture. The same un- 
steadying influence—to fight or not to fight— 
would still be there, and it is not helped by the 
rather curiously worded threat used by certain 
medical school authorities as regards those 
students who fail in an examination. To 
‘‘threaten’’ with the prospect of military service 
seems a stupid interpretation of the Govern- 
ment’s policy, which is clearly to regard embryo 
doctors as valuable members of the community. 
From another angle this value is being more 
appreciated in the sense that university and 
medical school authorities are beginning to be 
concerned with the health of medical students. 
At Sheffield, for example, where an optional 
free medical examination at entrance has been 
available for some years, it is now announced 
that in future it will be compulsory. Medical 
students are to have in addition an x-ray ex- 
amination of the chest, to be repeated at the 
beginning and during his clinical years, with a 
sedimentation rate estimation as well. Not only 
is this an important step with regard to the care 
of medical students but it is an interesting, 
pioneer experiment which will help in regard 
to the possibility of periodical health examina- 
tions for the country as a whole. 
Dentists—Dental students are exempt from 
military service just as medical students, but 
entries are falling, not necessarily because of 
the war, and it has recently been estimated that 
in about ten years’ time there will be a very 
serious drop in the number of dentists on the 
register, due to the fact that then begins the 
falling out of the 7,000 or so who were ad- 
mitted to the register in 1921 without diplomas. 
It is, of course, a serious matter, for the course 
of study means a lag of five years between entry 
and qualification and if entries cannot be in- 
creased speedily the situation will become acute, 
with no large pool of bona-fide but ‘‘undiplo- 
mated’’ dentists available to remedy it. 
Suggestions now put forward include immedi- 
ate lowering of fees and providing more scholar- 
ships. As a more slowly-acting policy it is also 
important to make dentistry more attractive by 
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raising the social status of the profession and 
improving the general prospects of the middle- 
aged dentist. If the nation is to maintain its 
number of registered dentists—1 per 2,700 of 
population, half the proportion in the United 
States—something must be done. But it is quite 
possible that the greatly increased interest in 
diet may offer another solution of the problem. 
Just suppose that national wheatmeal bread, 
vitaminized margarine, subsidized supplies of 
cod liver oil, fruit juice and milk, make a real 
difference to the state of the nation’s teeth! 
Then perhaps the supply of dentists might prove 
too large. At any rate is a nice piece of day- 
dreaming. 

Women service doctors. — How extraordi- 
narily awkward the attitude of authorities to 
employing women turns out to be in wartime 
conditions! It has taken months and months 
before A.T.S. girls have been allowed to serve 
with anti-aircraft batteries and then how sur- 
prised the male superior officers were at the 
great success they have made of the job. The 
story as regards medical women is equally 
stupid. Before the war the Medical Women’s 
Federation learned from the War Office that no 
women doctors would be wanted in any capacity 
in the Army. But when the war came women 
doctors were wanted after all—but with a curi- 
ous ‘‘relative rank’’, that is no definite com- 
mission, although salary and allowances were 
equal to those of their male colleagues. After 


a lot of wrangling commissions were granted for 


service with but not in, the R.A.M.C. and medi- 
eal branch of the R.A.F. But the medical 
Women’s Federation is dissatisfied. Women 
doctors serving have no settled status, they are 
not members of any service, all because of some 
curious legal difficulty over the presence of 
women in ‘‘land’’ forees. The Federation has 
now advised its members not to accept the 
commissions in the ‘‘Women’s Forces’’ now 
being offered to medical women, but ‘‘to stay 
put’’ in the curious state of ‘‘relative rank’’ 
until the matter is negotiated further. It all 
seems very odd. 

Physical education.—The physical medicine 
experts have won general approval for their 
very successful ‘‘schools’’ for turning inferior 
quality to good material in recruits for the 
services. That fact gave added interest to an 
inter-allied conference recently held in London, 
when representatives of many nations gathered 
to discuss the wider aspects of the subject. The 
interest shown by our own Board of Education 
was most encouraging, for, the President not 
only opened the conference but announced a big 
development of the school medical service where- 
by the medical needs: of the scholar and the 
after-school adolescent would be covered in a 
larger way than at present. Col. J. A. Mac- 
farlane, surgical consultant with the Canadian 
Forces was one of the speakers and information 
was pooled from such widely separated countries 
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as China and Belgium, Norway and India, 
Russia and South Africa, 

Committee on medical schools.—As part of 
the already announced post-war official policy 
on hospital, special mention was made of the 
position of teaching hospitals. A committee has 
now been set up ‘‘to inquire into the organiza- 
tion of medical schools, particularly in regard 
to facilities for clinical teaching and research, 
and to make recommendations’’. The Committee 
is not to be concerned with the medical curricu- 
lum but with the general organization of medi- 
cal teaching in its peculiar relationship with 
university bodies on one hand and teaching hos- 
pitals on the other. Post-graduate education 
will also be considered and sweeping changes are 
anticipated. - 

ALAN MONCRIEFF. 
London, May, 1942. 


The War 
First Canadian Division Medical Society 

On January 6, 1942, the regular meeting was 
addressed by Mr. Rodney Maingot, of Southend 
Hospital, on ‘‘Peptie ulcer’’, illustrated by 
lantern slides. He discussed etiology, investiga- 
tion and treatment, both medical and surgical. 

At the February meeting the speaker was 
Colonel L. C. Montgomery whose address on 
‘‘The run of the mill cases’’ as seen in Cana- 
dian General Hospitals was much appreciated. 
He covered the problems associated with chest 
conditions, the gastro-intestinal type of patients 
—venereal disease and other common army 
diseases. 

In March the regular meeting was made up 
of reports from some of our own officers, who 
had been away, discussing the various courses 
and hospitals, which they had attended. 

The Society had an extra meeting in March 
at which we were privileged to hear Mr. A. 
Lawrence Abel, who is senior surgeon of the 
Gordon Hospital for rectal diseases. He gave 
a masterly and entertaining talk on common 
problems of the rectum and illustrated part 
with his own coloured moving pictures of his 
abdomino-perineal operation for care of the 
rectum. 

Changes in personnel in past 3 months in- 
clude: Major C. Gossage (Toronto), returned 
to England, as D.A.D.M.S. 1 Cdn. Div. Major 
V. O. Mader (Halifax), promoted to Lieut.- 
Colonel, to command 9th Cnd. Fd. Amb.—then 
in April fractured his ankle in a motorcycle 
accident and was replaced by Major F. B. 
Bowman (Hamilton). Major J. P. MacInerney 
(Saint John, N.B.), returned to Canada to 
command a Fd.-Amb. Lieut.-Colonel H. A. 
DesBrisay (Vancouver), left 9th Cdn. Fd. Amb. 
to be chief in Medicine, Ist Cdn. Gen. Hosp.— 
later transferred to Canada. Captain R. S. 
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Middlebro (Owen Sound), 
Stevenson (Montreal), Captain D. W. Sparling 
(Montreal), Captain R. J. Nodwell promoted to 


Captain R. H. 


Majors. Captain Middlebro and Major T. C. 
Gibson returned to Canada to other Divisions. 
To compensate for our inactivity as far as 
war goes—most of the Medical Officers of the 
Division have been again privileged to be able 
to take a month’s post-graduate course at hos- 
pitals of their choosing. All these were thor- 
oughly enjoyed and each man expressed his 
delight at being able to see some of‘his own 
particular branch of medicine again. 
Amendments May 13, 1942: Major Gossage 
is now commanding 14th Cdn. Fd. Amb. ~ 


D. W. SPARLING, Magor, 
Secretary-Treasurer. 
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A New Method of Controlling the Lead Louse, J. BR. 
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CANADIAN MEDICAL ASSOCIATION JOURNAL 
Shock (Nos. II and III), P. Weil, 1942, 46: 417, 538. 


CANADIAN PUBLIC HEALTH JOURNAL 
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JOURNAL OF AVIATION MEDICINE 

The Effect of Flight upon Hearing, P. A. Campbell, 
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Aviation Medical Standards: British R.A.F. vs. U.S. 
Army Air Corps, N. C. Mashburn and F. A. 
Marshall, 1942, 13: 62. 

Relation between the Encephalogram and Flying Ability, 
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2: 255. 

Causes and Symptoms of High Altitude Sickness, H. 
Ensing, Geneesk. Tigschr. v. Neder. Indié (Ab- 
stract in Aviation Medicine, 1942, 2: 374.) 
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The Late End-results of War Burns, C. P. G. Wakeley, 
1942, 1: 410. 
CTAB (Cetyltrimethylammonium bromide) a new Dis- 
infectant and Cleaning Agent, J. M. Barnes, 
1942, 1: 531. 
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Food Problems in War and Peace, Erwin Pulay, Heine- 
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Gnibersity Notes 


Acceleration of Medical Training 


University of Saskatchewan 
The prospect of a joint grant from the Do- 
minion and Saskatchewan Governments to assist 
students has made it possible to accelerate the 
medical course. The first year, which is the 
first year of a five-year course, will open at the 
regular time, September 21st, and will finish by 
the end of April, 1943. Our second year will 
begin on June ist of each year and elasses and 
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examinations will be over by. Christmas, which 
will permit students to transfer to schools whose 
third or corresponding year begins on or shortly 
after January Ist. In accordance with this 
arrangement second year classes are now in 
operation. 





Abstracts from Current Literature 


Medicine 


Syphilitic Aortic Insufficiency: The Asympto- 
matic Phase. McDermott, W., Tompsett, R. 
R. and Webster, B.: Am. J. M. Sc., 1942, 203: 
202. 


The authors have studied 2,718 syphilitic 
patients examined in the New York Hospital 
during a 4% year period, relative to the occur- 
rence of syphilitic aortic insufficiency. One 
hundred patients were found to have involve- 
ment of the aortic valves, and nine had 
aneurysms as well. 


Their conclusions are that aortic insufficiency 
due to syphilis is present in a clinically recog- 
nizable form for periods of from two to ten 
years before the development of symptoms. 
Approximately one-half of the patients with 
this form of valvular disease had not developed 
symptoms referable to it when first observed. 
The authors believe that adequate therapy prior 
to the development of symptoms of cardiac 
failure will result in new prognostic data rela- 
tive to the duration of life in patients with 
cardiovascular syphilis. E. 8. MILLs 


Cardiac Infarction. Shillto, F. H., Chamber- 
lain, F. L. and Levy, R. L.: J. Am. M. Ass., 
1942, 118: 779. 


In 50 eases of uncomplicated eardiae infare- 
tion an analysis was made of the incidence, 
time of appearance, and duration of certain 
signs. 

Inerease in the sedimentation rate was ob- 
served in all but one case. Fever occurred in- 
variably. Other signs were less frequently 
present. 


A rectal temperature above 104° F., a leuko- 
eyte count higher than 25,000, or a venous 
pressure over 200 mm. of water indicated a 
grave prognosis. Seven of 8 patients showing 
any one of these signs died within 16 days 
after the coronary attack. 


The level of the sedimentation rate is helpful 
in the differentiation between anginal pain 
and eardiac infarction. It is of particular value 
in eases of infarction with mild symptoms 
which are not seen by the physician during the 
first few days of illness. It is not a guide in 
prognosis. S. R. TOWNSEND 
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Surgery 


Physiology‘of Gastric Secretion, Particularly as 
Related to the Ulcer Problem. Schiffrin, M. 
J. and Ivy, A. C.: Arch. Surg., 1942, 44: 399. 


This is one of a symposium of articles on 
peptic ulcer. There are many mechanisms 
which may be concerned in the production of 
the primary defect in the stomach or the duo- 


denum, but why this defect sometimes de- © 


velops into an ulcer and other times heals 
spontaneously is uncertain. One thing is cer- 
tain, the actual destruction of the tissue results 
from the proteolytic (hydrochloric acid and 
pepsin) action of the gastric juice. A large 
amount of experimental evidence has shown 
that the corrosive action of gastric juice is of 
prime importance in the genesis of post- 
operative jejunal ulcer and that gastric juice 
is undoubtedly a chronicity factor in delaying 
the healing of experimental gastric lesions. 
Mann has expressed the opinion that the im- 
portance of acid in the causation of ulcer can- 
not be overemphasized. The proteolytic power 
of gastric juice is due not to acid alone but to 
pepsin in acid solution. Ulceration of the 
gastro-intestinal tract has never been produced 
by physiological concentrations of acid in the 
complete absence of pepsin. The authors con- 
elude that the irritating action of acid and 
pepsin is the prime factor in the genesis of 
post-operative jejunal ulcer and is an important 
factor in the development, persistence and per- 
foration of gastric or duodenal ulcer. 

G. E. LEARMONTH 


Arteriography of Abdominal Organs by Aortic 
Injections. Nelson, 0. A.: Surg., Gyn. & 
Obst., 1942, 74: 655. 


Although reference to this subject is rare in 
English literature there is a moderate amount 
in the Spanish and French since 1952. Its 
diagnostic value lies in the x-ray definition of 
peri- and intravisceral arterial blood supply. 
This also pertains to normal or degenerative 
conditions in the abdominal aorta. Eight to 
10 e.c. of 80 per cent sodium iodide solution 
are used with immediate x-rays. Iodism, in- 
jury to the aortic wall, and extravasation of 
the contrast material are sequele which have 
been worked out to satisfactory treatment 
stage. The details of the procedure may be 
found in this reference. FRANK DORRANCE 


Spondylitis Adolescens—Struempell-Marie Dis- 
ease. Blair, H. C.: Surg., Gyn. & Obst., 1942, 
74: 663. 


X-ray treatment has proved to arrest the 
progress of this disabling familial disease in 74 
per cent of 15 cases with permanent benefit in 
67 per cent of these 74 per cent. After experi- 
mentation he finds the mast cells surrounding 
the joints to be fewer in numbers and all of 
them contain fewer granules of mucoitin 


sulphuric acid, with the finding of meta- 
chromatic substances in the connective tissue of 
the ecorium. He hypothecates spondylitis 
adolescens as a disturbance of sulphur meta- 
bolism on the systemic-deficiency basis wherein 
an absorption of cartilage takes place at the 
involved joints thus allowing for progressive 
ankylosis frequently associated with iritis. 
FRANK DOoRRANCE 


‘*Cancer du sein’’. Macdonald, I.: Surg., Gyn. 
& Obst., 1942, 74: 75. 


L’auteur base son étude sur ]’examen de 2,636 
eas tirés des archives du cancer de ]’American 
College of Surgeons. Une échelle de cas aussi 
élevée, tous rigoureusement contrdlés, permet 
d’évaluer facteurs d’intérét général, comme la 
genése, le pronostic, et le traitement des cancers 
du sein. 

L’aAge des malades atteintes d’un cancer du 
sein n’a pas une signification péremptoire com- 
me on le ecroit généralement. Excepté dans les 
eas inflammatoires survenant en période de 
gravidité ou de puerpéralité, les chances de 
guérison sont égales 4 tous ages. Les meilleurs 
résultats sont toutefois obtenus entre 35 et 50 
ans, les moins satisfaisants entre 50 et 60 ans. 

Le facteur le plus constant et le plus apparent 
dans la genése du cancer du sein provient de la 
faillite de fonetions physiologiques a4 laquelle 
la glande mammaire est destinée, notamment 
celle de 1’allaitement. 

Le résultat final du traitement est amélioré 
lorsque les lésions sont prises dés le début, mais 
plus encore en raison de la nature histologique 
des lésions, Un traitement radical n’est pas 
contre-indiqué, en lui-méme, dans le eas de 
cancers 4 longue échéance. Le criterium d’opé- 
rabilité réside dans le degré d’envahissement 
des ganglions axillaires. L’auteurs recommande 
avec la chirurgie des traitements adjuvants. 

PIERRE SMITH 


The Diagnosis and Treatment of Cancer of the 
Stomach. ‘‘Le diagnostic et le traitement du 
cancer de l’estomac.’’ Gray, H. K.: Surg., 
Gyn. & Obst., 1942, 74: 487. 


Elle est unanime a signaler qu’une cure opé- 
ratoire du cancer de 1|’estomac, pris au début 
de son évolution, est la seule thérapeutique re- 


connue jusqu’ici efficace. Toutefois, l’auteur 
constate que seulement 28.9 pour cent des cas 
qui ont subi la résection de leur tumeur maligne 
étaient encore vivants cing ans aprés l’opération. 

L’auteur remarque que la radiographie ou la 
gastroscopie n’apportent pas toujours des con- 
clusions précises et que, dans bien des cas, des 
erreurs de diagnostic radiologique ont été com- 
mises quant 4 la différentiation d’un petit 
uleére cancéreux, d’un ulcére gastrique pré- 
sentant de la malignité, et d’un uleére gastrique 
bénin:. 

L’opérabilité dépend de la situation, de 1’ex- 
tension et du caractére du cancer. Le radiologue 
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Carman a divisé l’estomae en 3 zones: la zone 
opérable ou pylorique; la zone frontiére ou 
médiane; et la zone inopérable ou cardiaque. 
Cependant, il ne faut pas considérer avec trop 
de rigidité cette division de principe et s’adapter 
aux circonstances. 

En cas de diagnostic d’ulcére gastrique, il 
est recommandé de mettre le patient sous ob- 
servation et traitement pendant un mois: si 
Vuleére est en évolution et le malade jeune, si 
l’uleére a moins d’un centimétre de diamétre, 
si l’uleére est sur la petite courbure ou sur la 
paroi antérieure ou postérieure. 

Une opération est recommandable si au bout 
d’un mois, aprés examen radiologique et gastro- 
scopique, la fermeture n’en est pas complete. 

PIERRE SMITH 


Obstetrics and Gynecology 


Renal Function Tests in Normal and Toxzemic 
Pregnancy. Kreiger, V. I. and Norris, N.: 
J. Obst. & Gyn. of the Brit. Emp., 1941, 48: 
726, 


The urea concentration-excretion test is a 
much more sensitive test than the blood urea 
test and enables less gross renal damage to be 
detected during a toxemic pregnancy. It can 
also be used to trace the rate of recovery of 
renal efficiency. The presence of albumin in 
the urine of a large number of patients whose 
kidneys had recovered normal function in rela- 
tion to excretion of urea in tests 2 months after 
pregnancy, and the persistence of traces of 
albumin in the urine of many of these patients 
even 12 months after delivery show that this 
is an even more delicate means of indicating 
that the kidney is not completely normal. 

A study of the urea concentration-excretion 
test during and after pregnancy shows that 
the excretion of urea by the kidney is decreased 
slightly even by normal pregnancy, but that a 
marked diminution in renal efficiency fre- 
quently occurs in severe toxemias during the 
pregnancy. The recovery of normal function 
takes place often within 8 days and usually 
within 2 months of delivery, by which time 
maximum urea excretion is attained. In 
eclampsia the recovery is slower, the maximum 
excretory power being regained within 12 
months. P. J. KEARNS 


Persistent Functional Corpus Luteum. Black, 
J., Heyns, O. S. and Gillman, J.: J. Obst. & 
Gyn. of the Brit. Emp., 1941, 48: 685. 


An account of the microscopic features of the 
corpus luteum, a fragment of ovary, and the 
endometrium has been given in an authentic 
case of persistent functional corpus luteum. 

Evidence has been adduced to show that this 
corpus luteum is different histologically from 
the premenstrual and degenerating corpus 
luteum of menstruation. It.has been shown 
that this persistent functional corpus luteum 


resembles in many respects the corpus luteum 
of pregnancy, but that the colloid droplets were 
more numerous and attained a greater size 
during pregnancy and that a central coagulum 
was present in the persistent functional corpus 
luteum and is usually absent in pregnancy. 

The endometrium exhibited a typical pre- 
menstrual reaction associated with the preg- 
naney cells of Sturgis. The value of infra- 
nuclear or basal fat in the gland cells as an 
indicator of optimal progesterone activity has 
been emphasized. It has been shown that the 
stromal cells in the endometrium had reached 
a stage of development no greater than that 
encountered in the endometrium in the late 
second half of the cycle, despite the fact that 
the persistent functional corpus luteum had 
been active for a period of four months. 

It is suggested that the term ‘‘persistent 
functional corpus luteum”’ should be applied 
to conditions similar to the one described. 

P. J. KEARNS 


Glomerular Filtration and Renal Blood Flow 
in the Toxemias of Pregnancy. Dill, L. V., 
Isenhour, C. E., Cadden, J. F. and Schaffer, 
N. K.: Am, J, Obst. & Gyn., 1942, 43: 32. 


Inulin and diodrast clearances have been 
done on 10 patients with ‘‘pre-eclampsia’’, and 
10 patients with ‘‘hypertensive disease’’. 
‘*Pre-eclampsia’’ is characterized by a de- 
creased rate of glomerular filtration, a normal 
renal blood flow and a decrease in the filtration 
fraction. Patients with ‘‘hypertensive disease”’ 
have reduced glomerular filtration and renal 
blood flow, but an elevated filtration fraction. 

In both groups of patients post partum the 
glomerular fraction tends to return toward 
normal and in both groups the renal blood flow 
falls well below the normal level. 

Evidence is presented. in support of the 
theory that the same fundamental vascular 
abnormality is responsible for the hypertensive 
diseases as for the toxemias of pregnancy and 
their sequele. Ross MITCHELL 


Endometriosis. Holmes, W. R.: Am. J. Obst. & 
Gyn., 1942, 43: 255. 


Eighty patients with proved endometriosis 
occurred in 307 gynecological laparotomies, an 
incidence of 26 per cent. Endometriosis is a 
disease of middle menstrual life with an in- 
cidence of 78 per cent between the ages of 30 
and 45 years in the reported group of cases. 

The majority of the endometrial lesions oc- 
curred in the ovaries, anterior and posterior 
cul-de-sac, and the rectovaginal septum. 

The frequent occurrence of external endo- 
metriosis, adenomyosis and fibromyomas in the 
same patient suggest that these may have the 
same etiology. Belief in the theory of vascular 
and lymphatic meastasis as the mode of dis- 
semination of endometriosis is expressed. 
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Dysmenorrhea, abnormal uterine bleeding, 
lower abdominal pain, sacral backache and 
dyspareunia are the most frequent symptoms of 
endometriosis. 

Conservation in the treatment of endo- 
metriosis is justified by the end results in the 
cases reported. 

Endometriosis with its riddle of etiology, its 
devastating effects on the reproductive organs 
of young women, its unknown factors of pre- 
vention, remains a real challenge to every 
gynecologist for the solution of these problems. 

Ross MITCHELL 


Neurology and Psychiatry 


Basilar Invagination of the Skull—So-called 
Platybasia. Craig, W., Walsh, M. and Camp, 
J.: Surg., Gyn. & Obst., 1942, 74: 751. 


Basilar invagination of the skull is a de- 
formity of the occipital bone, which narrows 
the foramen magnum, and of the upper cervical 
vertebre, which narrows and flattens the spinal 
canal. Removal of the bone which is compress- 
ing the underlying brain and spinal cord 
usually will be followed by relief of symptoms. 
The elinical picture varies considerably. The 
authors report three cases. In two of the cases 
associated anomalies of the upper cervical 
vertebra were present in addition to platybasia. 
The symptoms suggested involvement of the 
upper cervical spinal cord and the brain stem. 
The neurological signs indicated a lesion of the 
cerebellum or its tracts in all cases, and in one 
case each a lesion of the brain stem and a 
lesion of the spinal cord in the upper cervical 
region. Operation was carried out in each 
case, and adhesions between the meninges and 
inferior poles of the cerebellar lobes and brain 
stem were present and were freed in all cases. 
In two cases marked herniation of portions of 
the cerebellar lobes occurred. Relief from 
symptoms was striking in all three cases. The 
characteristic roentgenographic picture of pla- 
tybasia has been noted in several other patients 
in whom there were no signs or symptoms of 
involvement of the nervous system. 

FRANK TURNBULL 


Spinal Cord Injuries. Analysis of Six Cases 
Showing Subarachnoid Block. Mayfield, F. 
and Cazan, J.: Am. J. Surg., 1942, 55: 317. 


Most sound neurosurgical opinion at the 
present time favours a very conservative atti- 
tude in respect to the use of laminectomy in 
major compression injuries of the spinal cord. 
The presence or absence of evidence of 
subarachnoid block, as demonstrated by a 
Queckenstedt test, is not a satisfactory criterion 
for operation. The authors point out that ob- 
struction of the subarachnoid space may dis- 
appear spontaneously. Cerebrospinal fluid dy- 
namics may return to normal in patients not 
operated upon in about the same period of time 


- occurs after discontinuing its use. 
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as in those upon whom laminectomy was done. 
Laminectomy is indicated in compression in- 
juries of the cord only if there is an incomplete 
lesion and the patient is showing progressive 
loss of function and the loss of function can- 
not be arrested by closed manipulation. 

FRANK TURNBULL 


Therapeutics 


Vitamin D in the Treatment of Infectious 
Arthritis. Slocumb, C. H.: Ann. Int. Med., 
1942, 16: 241. 


The author states that large doses of vitamin 
D have been of help in partially controlling. 
the symptoms of infectious arthritis in seven 
of 14 patients, and in 68 per cent of 25 courses 
of treatment. Very little effect was seen on 
the objective findings in the patients so treated. 
Vitamin D is not a specific agent for the control 
of infectious arthritis. Exacerbations may 
occur while the patient is taking large doses of 
this vitamin. The beneficial effects are only 
transitory, as a return of symptoms usually 
There is 
some risk of renal damage, which is apparently 
temporary if the administration of vitamin D 
is discontinued promptly after evidence of 
toxicity appears, but serious damage may occur. 
It is not necessary to produce toxic symptoms 
or renal damage, to obtain clinical improve- 
ment. 


There is no good correlation between clinical 
improvement and renal damage as evidenced 
by retention of urea. However, 11 patients 
who had normal ealcium, two experienced 
clinical improvement and two did not. 


Gastro-intestinal upset was the most frequent 
sign of toxicity; however, in one case the con- 
centration of urea became elevated without the 
occurrence of any gastro-intestinal upset. Pa- 
tients receiving vitamin D should be watched 
carefully for symptoms of toxicity. Vitamin 
D therapy should be considered as one of many 
types of treatment which is sometimes of help 
in the temporary and partial control of in- 
feetious arthritis. S. R. TOWNSEND 


Meningococcal Meningitis: Report of Fifty 
Cases, Forty Treated with Serum and Ten 
Treated with Serum and Sulfanilamide. 
Campbell, E. P.: Ann, Int, Med., 1942, 16: 
694. 


Among 40 patients treated with serum there 
were 20 deaths, including 5 with fulminating 
infections. In two patients treated with serum 
and sulfanilamide there were no deaths. 


The incidence of certain features, such as 
multiple cases, recurring attacks and meningo- 
cocermia, as they occurred in this group of 
patients, is given. Important epidemiological 
and immunological information may be obtained 
from a study of these features of this disease. 
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From the results of this study as well as the 
reports of others it seems clear that chemo- 
therapy alone or in combination with immune 
serum is the most effective way of treating 
meningococcal meningitis. S. RB. TOWNSEND 


Pathology and Experimental 
Medicine 


Exophthalmometric Measurements in Patients 
with Thyroid Diseases with some Discussion 
of Their Significance. Galli-Mainini, C.: 
Ann. Int. Med., 1942, 16: 415. 


In this paper are presented measurements of 
the degree of protrusion of the eyes in 126 pa- 
tients, 13 of whom had non-toxic nodular goitres, 
3 had thyrotoxicosis with nodular goitre, 58 had 
thyrotoxicosis with diffuse goitre; 18 had myx- 
cedema following surgery to the thyroid, and 
34 had spontaneous myxedema. 

For control the eyes of 50 normal persons 
were measured. The upper limit of protrusion 
in these normals was found to be 17.5 mm. 
Therefore, any measurement greater than this 
was considered to be exophthalmus. In all these 
patients who had been recognized to have had 
exophthalmus during the active phase of their 
disease some degree of it was persisting at the 
time thereafter when measurements were made. 
Patients who had no history of exophthalmus 
during the course of their disease gave measure- 
ments within normal limits when examined by 
the author. The usual forms of treatment for 
Graves’ disease seem incapable of completely 
abolishing exophthalmus. 

The thyrotropic hormone is considered not to 
be the sole factor in the production of exoph- 
thalmus, but rather one of several. 

In the production of cedema in the orbit, it 
is believed that extraocular muscles play an im- 
portant réle. Under conditions of health, they, 
through the tension they exert, maintain a 
certain intraorbital tissue pressure which is 
necessary to normal circulation in the orbit. In 
thyrotoxicosis, due to the weakness of the muscles 
which accompanies it, there is a drop in orbital 
tissue pressure which permits the eseape of fluid 
from the vessels. This state of affairs is also 
aggravated by other edematogeniec factors. 

S. R. TOWNSEND 


Revue Canadienne de Biologie, 1942, 1. 


Le numéro 4 de la Revue Canadienne de 
Biologie, vient de paraitre. I] contient deux 
articles en anglais et cing articles en franeais. 
Un article venu directement de France apporte 
un travail du Collége de France sur un état 
particulier des substances colloidales, dont la 
connaissance est indispensable a 1’étude de la 
matiére vivante, (Madame Dobry). Trois 
articles apportent des travaux effectués partie 
en France, partie en Amérique. Ce sont ceux 
de M. et Mme Leblond, sur la correction de cer- 
taines déficiences du lait. écrémé bouilli; de M. 





Leblond, sur 1’évolution de 1’iode, dans 1’organ- 
isme, étudiée par les nouvelles méthodes de 
radioactivité artificielle, établies dans les labora- 
toires de synthése atomique de M. et Mme Joliot 
Curie; enfin, de M. Wurmser, sur une condition 
essentielle 4 la conservation du sang dans les 
réserves de guerre. 

D’autre part, MM. Roger Barré et A. Jacques 
étudient l’action hypnotique de certains médica- 
ments nouveaux; M. S. A. Komarov, les pro- 
priétés qu’ont certains extraits de muqueuse de 
l’intestin de provoquer la sécrétion gastrique. 
Et M. J. Miller expose le cycle extrémement 
curieux d’un parasite de la truite qui passe sa 
vie successivement dans la truite, dans un 
eanard (le Plogeon 4 collier) et dans un mol- 
lusque aquatique. .. . 

Une abondante bibliographie de livres nou- 
veaux de biologie forme les derniéres pages de 
la revue. J. SAUCIER 


Hygiene and Public Health 


Studies on Influenza: Antibody Level: Isola- 
tion of Virus. Hare, R., Auger, W. J. and 
McClelland, L.: Canad. Pub. Health J., 1942, 
33: 72. 


This study is based on the assumption that 
there is a distinct correlation between antibody 
level and susceptibility to influenza A virus 
infection. Some experiments are described on 
the titration of antibody levels against in- 
fluenza A. These indicate that a high propor- 
tion of the population is normally susceptible 
to influenza and that following infection the 
antibody titre rises very markedly. 

The main part of the paper is devoted to a 
description of the results of the inoculation of 
98 persons with the complex vaccine of Hors- 
fall, Lennette and Rickard (a mixture of in- 
fluenza A and eanine distemper viruses). 
Horsfall e¢ al. had reported encouraging results 
from the use of this vaccine in institutional 
populations. The authors of this paper did not 
have a proper opportunity to assess the value 
of the vaccine clinically, since an epidemic of 
influenza broke out almost the same day the 
vaccine was given. Of the 98 persons vac- 
cinated 13 became ill during the 14 days follow- 
ing the vaccination. There were, therefore, 85 
subjects left who did not become ill during this 
period. Forty-one of these were studied as to 
their antibody level before and after vaccina- 
tion. The response proved variable. Some 
showed a well marked increase in the titre of 
their antibodies; others showed very little re- 
sponse. It is estimated that about half the 
group were rendered immune. The disadvan- 
tages of this method of vaccination are listed 
as follows: (1) 50 per cent of subjects do not 
appear to be immunized. (2) The immunity 
conferred is probably quite temporary. (3) 
The immunity applies to influenza A and not to 
influenza B and other strains at present desig- 
nated as influenza X. FRANK G. PEDLEY 
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The Influence of Vitamin B (Complex) Surplus 
on the Capacity for Muscular and Mental 
Work. Simonson, E., Enzer, N., Baer, A. 
and Braun, R.: J. Indust. Hyg. & Tozicol., 
1942, 24: 83. 


The experimental work described in this 
article deals with 23 persons who were sub- 
jected to various fatigue tests. After estab- 
lishing normal curves on each for each type of 
test, 12 of the subjects were given 9 tablets a 
day of Betolake’’ in addition to their ordinary 
diet. The 8 tablets contained 6 mgm. of thia- 
min, 80 mgm. of nicotinamide, 8 mgm. of ribo- 
flavin and 0.38 mgm. of pyridoxine hydro- 
chloride. Eleven subjects were used as con- 
trols and were given 8 placebo tablets of the 
same appearance and taste as the Betolake 
tablets. 

The muscular fatigue tests showed no greater 
improvement in the subjects given the B sur- 
plus than in the controls, 

The fusion frequency of flicker was used as 
a test for fatigue of the central nervous system. 
The authors say the reaction is decreased in 
fatigue of the central nervous system and is 
not influenced by effort or by training. This 
test did show a well marked difference in the 
two groups. Of the 12 subjects given the B 
surplus 5 showed a pronounced increase in the 
rate of flicker necessary to produce fusion; 3 
showed a moderate increase, and 4 showed no 
change. In the 11 control subjects there was 
practically no change. So far as subjective 
sensations were concerned all of the group re- 
ceiving the B surplus recorded improvement, 
only one of the control group. 

The authors believe, therefore, from this ex- 
perimental evidence that a favourable influence 
on the capacity for all types of work charac- 
terized by fatigue of the central nervous system 
may be expected in the majority of people if a 
considerable surplus of vitamin B complex is 
added to the normal diet. FRANK G. PEDLEY 


Is There Need for the Fortification of Milk? 
McCollum, E. V.: Am. J. Pub. Health, 1942, 
32: 80. 


McCollum emphasizes the value of milk as the 
one food for which there is no effective sub- 
stitute. For many years health officials, with a 
view to safeguarding milk against dangerous 
human contacts which may infect milk and bring 
about epidemics, have urged the adoption of 
ordinances prohibiting the subtraction from or 
the addition of anything to market milk. This 
standard was first relaxed when market milk 
was permitted to be fortified with vitamin D. 
There was considerable justification for this, 
particularly as vitamin D is notably lacking in 
ordinary foods and notably necessary for growth 
and development. 

With the discovery of other protective food 
elements the temptation to add them to milk and 
other food products became very strong. There 


are two great fields for the exploitation of vita- 
mins—through the drug trade and through the 
food industry. It is said that 10 years ago retail 
sales of vitamin preparations totaled around 2 
million dollars a year (U.S.A.). In 1939 retail 
sales in drug stores reached the 100 million 
dollar mark. In the food industry the addition 
of vitamins was inhibited somewhat at first by 
the cost; but the cost has now been reduced 
and we are now meeting with proposals to enrich 
cereals, fats and oils, and even sugar. 

Milk is notably low in iron, copper, man- 
ganese, ascorbic acid and vitamin D. It has been 
proposed to add carotene to milk to make winter 
milk look like summer milk and increase its 
vitamin A value. In one city a milk is being 
marketed with the approval of the local health 
department, which is fortified with 5 vitamins 
and several minerals, 

McCollum believes it is uneconomical to take 
foods apart and then recombine certain com- 
ponents. If people plan their diets wisely they 
will get the necessary variety without having 
to resort to fortified foods, and at a lower cost. 
Another consideration which makes the fortifica- 
tion of milk questionable is the cost of super- 
vision, It is generally assumed now that a food 
product like milk is safe and of the advertised 
quality. In order to assure the public that this 
is so the cost of inspection and analysis would 
certainly increase. 

On the whole, McCollum is willing to agree 
to the fortification of milk with vitamin D, but 
does not recommend any other additions. 

FRANK G. PEDLEY 





@ bituaries 


Dr. Joseph Patrick Armstrong, of Ottawa, died on 
April 4, 1942. Dr. Armstrong was born in Ottawa, in 
1902, a son of the late Patrick Armstrong and his wife 
Jane Warusck. He was educated at Ottawa Collegiate 
and graduated from Toronto University in 1927. He 
completed his internship in hospitals in New York, 
Philadelphia and Ottawa. Dr. Armstrong was attached 
to the Ottawa Civic Hospital staff for some years and 
was a member of the staff in charge of public ward 
patients. 





Dr. Samuel Harvey Corrigan was born in Milton, 
Ont., and graduated in Medicine from Trinity College 
in 1896. He at first practised in Minnesota and located 
at Lampman, Sask., in 1910, where he conducted a busy 
general practice until ill health forced his retirement 
last autumn. 

Dr. Corrigan represented the finest type of general 
practitioner. In spite of the immediacies of general 
practice he kept himself well informed in the progress 
of all branches. In his small hospital he conducted up 
to date investigation and did his own surgery. He be- 
came a Fellow of the American College of Surgeons in 
1927. He maintained a fresh and progressive point of 


view throughout his long career, and contributed several 
articles to the Canadian Medical and other journals. 
Within a few hours of his death he was busy preparing 
a case report for publication. 

He is survived by his widow, one daughter, Miss 
Lorraine Amos, and one son, C. E. Corrigan, F.R.C.S., 
Capt. R.C.A.M.C. who is now on active service overseas. 
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Dr. Alphonse Ferron, of Montreal, died in his 58th 
year during the first week of June, 1942. Dr. Ferron 
was born at Ste. Flore, Champlain County, Que. After 
completing his classical course at the Three Rivers Semi- 
nary, he studied at the University of Montreal (M.D., 
1909) and later went to Paris. He specialized in the 
surgery of children. He was a surgeon of the Notre 
Dame Hospitai for many years and later was appointed 
head surgeon in his specialty at the Ste. Justine Hospi- 
tal. At one time he was offered an appointment at the 
Mayo Clinic in Rochester, N.Y., but decided to remain 
in Montreal. He was professor of Clinical Surgery at 
the University of Montreal. 





Dr. Angus James Fraser, chief medical officer of 
the Workmen’s Compensation Board of Manitoba from 
its organization, died at his residence in Winnipeg on 
May 23rd. Born in Huron County, Ont., he came west 
to Virden district in 1879 at the age of eight. Later 
he taught school in the district, then attended the Uni- 
versity of Manitoba and graduated in Medicine in 1900. 
In 1929 his text book, ‘‘Trauma, Disease, Compensa- 
tion’’, the result of his many years of experience as 
chief medical officer of the Workmen’s Compensation 
Board, was published by the Macmillan Company of 
Canada. It has been accepted as an authority on the 
extent and duration of disability arising either from 
accident or disease. 

Gifted with good judgment, calmness and firmness of 
purpose, he filled his position admirably so that he was 
respected by workmen, surgeons and fellow officials. The 
medical profession of Manitoba found him always fair 
and reasonable, even under exacting conditions. 





Dr. Nelson P. Grant, died in Woodstock, N.B., on 
May 28, 1942, caused by a sudden heart attack, a few 
minutes after he had completed his address to the nurses 
graduating class of the Fisher Memorial Hospital. 

Dr. Grant was born in Southampton, N.B.,; 69 years 
ago, the son of the late Henry and Barbara Grant. 
Educated in country schools and at the Normal School, 
he taught school for two years before going to McGill 
University (M.D., 1904) for his medical education. His 
internships were in the Royal Victoria Hospital, Mon- 
treal, and in the Saint John General Hospital. Dr. 
Grant had few interests outside his profession but his 
chosen recreations were dear to him, angling especially 
for salmon, was his delight. Politics at times was an 
interest and the schools of Woodstock claimed much of 
his leisure. 

As a surgeon N, P. Grant was known throughout New 
Brunswick and the State of Maine. His success was due 
to perpetual reading, native ability and dexterity, and 
careful diagnostic methods and close attention to after- 
care. He is survived by his wife and two daughters. 

Dr. Grant practised for 30 years in Woodstock, which 
has been noted for and blessed by excellent surgeons for 
a long period. The names, N. P. Grant and the late 
Dr. W. D. Rankin were known for many years as evi- 
dence that excellent surgery is possible in smaller towns. 





Dr. William Everett Gray died at Milltown, N.B., 
at his home on May 22, 1942, after a long illness at the 
age of 56. He was born in Saint John, N.B., and 
graduated in medicine from McGill in 1907. Internship 
at the Montreal General Hospital and the Saint John 
General Hospital followed. He practised in Milltown 
from 1910 to the time of his death. He was from the 
beginning of his practice a staff member of the Chipman 
Memorial Hospital, and organized and served as patho- 
logist in the Prescott Memorial Laboratories in that 


hospital. He was a past president of the New Brunswick 
Medical Society (1938), and since 1939 represented New 
Brunswick on the executive committee of the Canadian 
Medical Association. At the time of his death he was 
a member of the New Brunswick Council of Physicians 
and Surgeons and a member of the Executive of the New 
Brunswick Medical Society. He was a Founder’s 
Fellow of the Royal College of Surgeons of Canada. He 
was a high ranking Mason, a skilled golfer and sports- 
man, keenly interested in dogs. He never married, yet 
his interest in children was well known and his service 
on the school board and town council were welcomed by 
his fellow citizens. 

Dr. Gray brought great credit to his town, hospital, 
and the St. Croix valley by his gift of surgical ability. 
His surgery covered many fields, partly of necessity and 
perhaps more by his belief that a surgeon should be at 
home in many body areas rather than confine his efforts 
to a restricted specialty. Among his patients were of 
course the poor and needy, but he also numbered many 
grateful wealthy ones who sojourned in the summer at 
St. Andrews-by-the-Sea. 

‘*Bill Gray’’ gave freely of his time and advice to 
local, provincial and national medical organizations— 
where his tenacity, stubbornness, conservatism and 
loyalty were greatly appreciated. His friends were 
always liable to criticism—but anyone in trouble found 
out the kind heart, wide sympathy and practical help 
which were constantly available and freely poured out 
by this kindly physician. He will be missed by all of 
us who knew him as a host, physician, or friend. 





Dr. Hugh John Roy Lindsay, of Woodstock, Ont., 
died on May 16, 1942. Dr. Lindsay was a native of St. 
Thomas, Ont., the son of the late Mr. and Mrs. Alexander 
Lindsay. He was born in 1885 and a graduate of the 
University of Toronto (1906). He had just been ap- 
pointed M.O.H. for Woodstock last January. 





Dr. Daniel Patrick Mahoney died at his home in 
Saint John, N.B., May 31, 1942. He was born in 
Melrose, N.B., on June 9, 1874. Educated at St. Joseph’s 
University, Memramcook, and Rock Hill College, Mary- 
land, he graduated in Medicine from the Oollege of 
Physicians and Surgeons, Baltimore (1905). After prac- 
tising one year in Labrador, Dr. Mahoney practised for 
eight years in Rexton, N.B., and then moved to Saint 
John in 1917 where he had been located ever since. A 
large general practice, including much obstetrics, occu- 
pied his time fully. His popularity with his professional 
colleagues was the direct result of a jovial nature and 
a high ethical standard. For some years his health had 
been uncertain following a coronary thrombosis. His 
death leaves a gap in the group of older physicians in 
the province. 





Dr. Hugh Allan Stevenson, of London, Ont., died 
on May 27, 1942. He was about 72 years of age. Dr. 
Stevenson was mayor of London for three terms, 1915-17, 
and had served on every civic body except the Board of 
Education. At the time of his death he had been a 
member of the Public Utilities Commission since 1935. 
He was a son of Hugh Stevenson II who came to Canada 
from England and settled in London about 1816. Dr. 
Stephenson graduated in Medicine from Trinity Univer- 
sity, Toronto (1895), and did post-graduate work at 
McGill. He became a captain in the Militia in 1914, 
and joined ‘the Canadian Expeditionary Force, being 
promoted to Major and was stationed at Valcartier with 
a Field Ambulance unit. 
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RNews Items 


Alberta 


At the last meeting of the Council of the College of 
Physicians and Surgeons of Alberta the question of 
Provincial life insurance was up for discussion. It was 
unanimously resolved, that the Registrar send a letter 
to all members of the profession, explaining its stand 
on refusing to sanction a fee of less than $5.00 for a 
complete insurance medical examination. 





At the last session of the Legislature an increased 
grant of $30,000.00 was made toward the expenses of 
the two clinics, one in Calgary, and one in Edmonton, 
in anticipation of surgical treatment being given to 
cancer patients. There has been some discussion as to 
who should perform the operation in cases when recom- 
mended. The general feeling of the profession through- 
out the Province is that any skilled surgeon could be 
chosen by the patient and that a referred patient should 
be sent back to the surgeon who was the patient’s 
choice. 





The demand is ever increasing for the establishment 
of psychopathic wards in certain city hospitals, but 
owing to war conditions the Provincial Government, 
while believing in the principle, feels that the time is 
not opportune for the extra expenditure. 





The University of Edmonton has, with the assistance 
of the College of Physicians and Surgeons, developed a 
fine medical library of the most recent and authoritative 
works and many of the leading medical journals. The 
use of the books is free to members of the profession 
throughout the Province, the only stipulation being, the 
person receiving the book must pay the postage. While 
not as many members of the profession, as one would 
like, avail themselves of this privilege, the number of 
those doing so is gradually increasing. 





Some health units in the Province are working very 
strenuously to reduce the incidence of tuberculosis in 
human and domestic animals, and are co-operating with 
the Federal Department of Agriculture. Students in 
high schools and teachers are taking tuberculin tests. 
There is a growing feeling that patients with open tuber- 
culosis should not be permitted to leave institutions and 
return to their homes, no matter how strongly they so 
desire. 

The question has been raised whether a hospital 
should not permit any surgical operation, of a major 
nature, without the written consent of the patient or of 
some one in authority to. speak for him, but so far no 
hospital regulation has been made in this regard. 





The Government has recently been requested to make 
provision for the establishment of old folks’ homes, 
where senile patients and epileptics could be sent and 
thus relieve the general hospitals throughout the 
Province. It is felt that were such established, the cost 
of per capita upkeep would be much less than at present. 
The homes would be supported largely by the munici- 
palities or the individual families paying for the care of 
their patients. As our municipalities in Alberta are 
small, no one seems willing to finance the project, and 
the Provincial Government feels that it cannot undertake 
it, at the present time. G. E. LEARMONTH 





British Columbia 


Doctor Wallace Wilson, of Vancouver, who is known 
throughout Canada for his work on Medical Economics, 
has recently joined the Army. He is to be District 
Medical Officer of Military District No. 11. Doctor W. 
A. Clarke, of New Westminster has also joined the 
Services, and will be associated with Doctor Wilson. 
Organized Medicine in British Columbia and indeed 
throughout Canada will be very greatly the loser through 
the absence of these two men, but c’est la guerre. 


The nursing situation in British Columbia is becom- 
ing very serious, as we imagine must be the case every- 
where in Canada. Recently, the Vancouver General Hos- 
pital, through its Supervisor of Nurses, Miss Grace 
Fairley, R.N., has been appealing to the medical pro- 
fession to co-operate in every way in order to relieve 
the heavy load that is thrown on the nursing staff, 
partly through a very definite increase in work, partly 
through the absence of a great many nurses, and the 
great difficulty of obtaining replacements. One large 
ward in this hospital has already been closed and various 
schemes for doubling up are being tried. We imagine 
that things will get worse instead of better. The in- 
crease in the birth rate alone has thrown a tremendous 
extra load on all hospitals. The public has become thor- 
oughly used to the idea of hospitalization in case of 
maternity, and it will be very difficult to return to home 
confinements, but we imagine this may yet havé to come. 





We congratulate Doctor W. B. Burnett, of Vancouver, 
on the honour he has attained through nomination for 
Senior Membership in the Canadian Medical Association. 





Medical Boards, under the Department of National 
War Services, have been appointed at Vancouver, Vic- 
toria, Nanaimo, Prince George, Prince Rupert, Trail, 
Cranbrook, New Westminster, Kamloops and Penticton. 
In the preparation of the nominations submitted, the dis- 
trict medical associations had an opportunity to select 
the names. The Canadian Medical Association passed 
the nominations as collected to the Department of 
National War Services, by whom appointments were 
made. 





We imagine it must be something of an innovation 
but, nevertheless, we feel that an excellent step has been 
taken by the staff of the Nanaimo Military Hospital, 
who have initiated a series of bi-monthly clinical meet- 
ings, to which the civilian doctors are welcomed. A good 
many of the men on the staff are specialists of high 
standing in their own communities and the agenda of 
these meetings read very well. We should think that 
they must be of great interest and value. 





At the time of writing, medical men in British 
Columbia are looking forward to the Canadian Medical 
Association convention, which many of them are attend- 
ing. The program promises to be an extremely good 
one. 





The following have left for Air Force training in 
Eastern Canada: Doctors B. F. Bryson, formerly on the 
staff at Essondale; H. L. Dobson, formerly an intern at 
the Royal Jubilee Hospital, Victoria; T. J. Durkin, 
formerly an intern at St. Joseph’s Hospital, Victoria; 
M. R. Earle, formerly an intern at Vancouver General 
Hospital; G. R. F. Elliot, formerly Medical Officer at 
Quarantine Station, William Head; A. Hebert, formerly 
an intern at St. Paul’s Hospital, Vancouver; F. L. 
Skinner, formerly in practice in Vancouver; J. F. 
Sparling of Haney; W. D. Sharpe, formerly at Zeballos; 
R. C. Talmey, formerly an intern at St. Paul’s Hospital, 
Vancouver, and N. Woywitka, formerly an intern at St. 
Joseph’s Hospital, Victoria. J. H. MacDERMotT 





Manitoba 


Dr. Bruce Chown, superintendent of the Children’s 
Hospital, has informed the civic health committee that 
the hospital is considering the expansion of its facilities 
by putting in eight more beds and fitting up an addi- 
tional dressing room. If this expansion is carried out, 
the hospital will turn the former milk depot into living 
quarters for interns. 





Dr. William Turnbull has been named temporary 
director of Winnipeg’s new division of medical care. 
His chief business will be to investigate all applications 
for free public ward treatment in city hospitals. 
post carries with it a salary of $4,000 per year. 


The 
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Like the tide at flow, every wave rising just a little higher than the last, so the 
symptoms of the climacteric, slight at first, gradually increase in severity. 
**Emmenin” therapy, instituted when the menopause first manifests itself, will 
usually alleviate the symptoms and subsequently keep them under control. 
If the syndrome is well established before treatment is begun, “‘Premarin”’ is 
recommended to bring the inpuane symptoms under control quickly. Clinical 
investigation indicates that this new product is the most potent orally-active 


natural oestrogen so far discovered. 


“Emmenin” 
conjugated oestrogens (human) 
Liquid - in bottles of 4 ounces 


Tablets - in bottles of 42 


“Premarin” 
conjugated oestrogens (equine) 


Supplied in bottles of 
20 and 100 tablets 





Descriptive literature will be furnished on request. ' 
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Dr. Ada I. Wallace, medical health officer for Emerson 
and the rural municipalities of Franklin and Montcalm, 
has been appointed by the Manitoba Government as 
coroner. She is the wife of Rev. H. B. Wallace, United 
Church pastor at Emerson. A 1922 graduate of the 
University of Manitoba Medical College, Dr. Wallace 
was born at Gladstone, Man. She served one year as an 
interne at Misericordia Hospital. 





Formerly head of medical boards of M.D. 10, Lieut.- 
Col. Andrew M. Davidson, R.C.A.M.C., heads a Canadian 
army medical board set up in Washington, D.C., to 
examine Canadians living in the United States who are 
subject to the United States draft law but prefer to 
serve in the Canadian Army. 





Major Ross Cooper, R.C.A.M.C., has been appointed 
Commanding Officer of No. 3 Casualty Clearing Station 
with the rank of Lieut.-Colonel. He left Winnipeg in 
1940 as adjutant of No. 5 Canadian General Hospital, 
and has recently returned from England. Major Jack 
McKenty, R.C.A.M.C., will be second in command. 

Ross MITCHELL 





New Brunswick 


Dr. E. A. Petrie was the special speaker at the 
graduation exercises of the training school for nurses 
at St. Joseph’s Hospital, Saint John. Dr. Petrie laid 
new emphasis on the necessity for continued reading by 
nurses after graduation, to assure progress and maintain 
quality in nursing service. 





Dr. A. D. Gibbon recently joined the Air Force Medi- 
cal Service and is at present taking special courses in 
upper Canada. 





The New Brunswick delegation to the Canadian Medi- 
cal Association Annual Meeting at Jasper will be small 
this year due to the fact that the whole profession is 
overworked consequent upon the large number of enlist- 
ments in the active forces. At present it is known that 
Dr. A. F. VanWart, Dr. Geo. White, Dr. Geo. Skinner 
and Dr. L. De V. Chipman will attend. 





Col. Geo. Lyons has returned to his home in Moncton 
from Overseas. It is anticipated that Col. Lyons will 
undertake instructional duties in Canada. 





At the meeting of the college in St. Paul in April, 
Dr. A. T. Leatherbarrow, of Hampton, was made a 
Fellow of the American College of Physicians. 





Dr. A. F. VanWart, of Fredericton, was elected 
President of the Alumni Society of the University of 
New Brunswick at the recent ancenia. 





It is no novelty to hear of a physician taking an 
interest in agriculture in some cases in a small way, and 
occasionally one of greater wealth has made the gesture 
as a gentleman farmer. In southern New Brunswick 
during the past several years quite a number of doctors 
have bought more or less abandoned farms within motor- 
ing distance of their town practices. Some live the year 
round on new acres, others spend the more pleasant 
summer months in rural scenes and hibernate in town 
during the months of tough going. The money and time 
previously spent on golf are now lavished on flowers, 
vegetables, chickens, apple orchards, reforestration, field 
crops and it is reported that one such man is even 
possessed of a Jersey calf. Anything may happen now 
and perhaps will. The conversation in the staff room of 
certain hospitals is now a pleasant mixture of insect 
sprays, poultry foods and sulpha drugs. The bragging 
has switched from low handreaps to high egg production 
and the odds against the planter of any special elm tree 
ever sitting in the shade of same, taking into considera- 
tion the ravages of coronary disease, income tax and 
ordinary wear and tear inherent in making a living in 
the practice of medicine. 


The Royal Gazette of New Brunswick published new 
regulations respecting the control of venereal disease in 
the first week of June. Their new regulations are the 
result of a new study initiated due to new conditions 
resulting from the present war. Previously, there were 
several weak points in the law on this subject and an 
attempt has now been made to close the gaps and so to 
provide for the prevention, treatment, mitigation and 
suppressions of social diseases. 


A. STANLEY KIRKLAND 





Nova Scotia 


The Dalhousie Medical School Class of ’98 was a 
good sized class for its time. Last month it held a 
reunion with all surviving members present. They 
were Dr. A. McD. Morton, of Halifax, Dr. G. G. 
Gandier, of Dartmouth, N.S., Dr. Edward M. Mac- 
Donald, of Sydney, C.B., and Dr. Matthew G. Archibald, 
of kamloops, B.C. 





Following the local lead of Halifax practitioners, 
doctors of Glace Bay, Pictou, and other towns are 
moving toward the elimination of evening office hours 
and the better control of their routine work. In 
Halifax even the most sanguine protagonists of the 
scheme admit surprise at the unqualified success of 
their efforts. 





Dr. Roy Maxwell, of Glace Bay, has been appointed 
radiologist to a group of Cape Breton hospitals, includ- 
ing the Glace Bay General, the Hamilton Memorial, 
the New Waterford General and the Harbour View 
hospital. 





Dr. Arthur Ormston (Dal. ’42) has been appointed 
part time Medical Health Officer at Sydney. 





Dr. Robert MacLeod (Dal. ’25), of Upper Stewiacke, 
is moving to Halifax. 





More heated than ever is this year’s discussion by 
the local profession on the good or harm to come from 
bathing in Halifax’s North West Arm. The tempera- 
ture of the argument keeps step with Dr. D. J. 
MacKenzie’s increased B. coli count, with the added 
refuse from augmented harbour traffic and the multi- 
plying houses on the Arm’s once birch-clad slopes. 
Are the risk of sinusitis and otitis media greater evils 
than sagging recti and sloping deltoids? Are not the 
salt sea and sunlight powers of antisepsis? Is not the 
metabolic stimulant of a swim a good antitoxin? Thus 
argue the doctors, while Halifax city fathers, as in 
pre-war years, complacently watch the inevitable ap- 
proach of ruin to one of the most beautiful watering 
spots on this continent. ARTHUR L, MuRPHY 





Ontario 


On Thursday, May 21st, a delightful tribute was 
paid to the long years of service of Dr. George Dana 
Porter as a Director of the Student Health Service 
of the University of Toronto. 


Dr. Porter served as the first Director of this Serv- 
ice in 1921 which he administered until his retirement 
in 1941. His friends in the University felt that his 
work had been so outstanding in the field of Public 
Health and Preventive Medicine that the successful 
accomplishment of his work in the Student Health 
Service should be marked in some special way. At 
a dinner in his honour on the above date, a plaque 
was presented to the University on behalf of his 
friends. This was accepted by President Cody and 
will be placed on the walls of the building housing the 
Student Health Service. The plaque reads: ‘‘In 


honour of George Dana Porter, M.B., pioneer in Public 
Health in Canada who served his University with de- 
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All too frequently, the man witli a tendency to gastric up- 
sets is addicted to unwise eating habits. Reforming these 
individuals takes time and patience. In the meantime, 
palliative treatment can be provided by the prescrip- 
tion of a dependable gastric antacid such as Cal-Bis-Ma. 
It is surprising what a teaspoonful of Cal-Bis-Ma can do 
by way of prompt and prolonged relief from the distress 
of gastric hyperacidity. 


May we send you a trial — Please 
write your request on your letterhead. 
Cal-Bis-Ma powder is supplied in tins 
of 1% and 4 ounces. A palatable prepa- 


ration, Cal-Bis-Ma is very easy to take. 





Wittiam R. Warner & Co., Ltd. - 727 King Street, W., Toronto, Ont. 
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voted interest as Director of the Student Health 
Service, from its inception until his retirement, 1921- 
1941.’? 

About seventy-five University friends and associates 
were in attendance, with Dr. J. H. Elliott in the Chair. 
The toast to the guest was proposed by Professor A. 
Hunter, and to this Dr. Porter responded in his very 
best way. He was literally on his toes, holding the 
audience spell-bound. Dr. Porter has been known as 
an excellent speaker. Those that were permitted to 
be present feel that never did he make such an 
excellent address as on this occasion. 

Following the presentation of the plaque by Dr. 
Wasteneys the President Dr. Cody, replied. 

Reference was made by the Chairman to Dr. Porter’s 
athletic record. He was for three years a member of 
the Service Association Football team. For three 
years, 1891-1892-1893 he was all-round track champion, 
a record which has never been equalled. He was a 
member of the Athletic Directorate for twenty years 
and has been a member of the Athletic Advisory 
Board for forty years. 

Further honour was paid to Dr. Porter by the 
Canadian Public Health Association at its annual 
meeting in June, when he was elected Honorary Life 
Member as a tribute to his work in Public Health, 
and in particular his long interest in the work of the 
Association. 





Toronto East Medical Association has appealed to 
the public to co-operate in eliminating unnecessary 
calls, in the following statement which has been dis- 
tributed to householders in East Toronto. ‘‘There is 
a general belief that physicians do not come under the 
gasoline rationing regulations. On the contrary, we 
are allowed insufficient gasoline for our usual mileage 
required for day and night, house and hospital calls, 
with no allowance for pleasure. 

‘“Your co-operation in coming to the doctor’s office 
when possible, and sending in your house calls early, 
preferably before 10 a.m., and advising us of the 
urgency of the call, would enable us to organize our 
work to avoid unnecessary driving. All emergency 
calls will receive the usual attention. Your assistance 
during the present crisis is imperative.’’ The state- 
ment is signed, ‘‘Toronto East Medical Association.’’ 





The city of Brantford has made a move to put into 
practice lessons deduced from the recent report of Dr. 
Ebbs, of the Hospital for Sick Children of Toronto, 
on the relation between malnutrition and maternal and 
infant deaths. Medical Officer of Health Dr. Hutton 
has asked that there be placed in the public health 
estimates the sum of money necessary to supplement 
the diet of expectant mothers. 

Every expectant mother in Brantford who is found 
by her family physician to have a poor diet (as meas- 
ured by Dr. Ebbs’ standard) is entitled daily to 
receive from the city the following supplement to the 
food she gets in her own home; one egg; 30 ounces 
of milk; 4%4 ounces of canned tomatoes; 14 ounce of 
cheese; one orange; and two teaspoonfuls of cod liver 
oil or its equivalent in concentrate. 





We learn that the Associated Medical Services In- 
corporated is organizing a branch in Orillia. 





Dr. W. Douglas Piercey Assistant Superintendent, 
and Acting Superintendent during the enforced ab- 
sence, because of illness, of Dr. Dobbie, has been 
appointed Superintendent of the Ottawa Civic Hospital 
in succession to Dr. Dobbie. 





The Donald C. Balfour Lectureship in Surgery, of 
the University of Toronto was delivered on May 22, 
1942, by Dr. Alfred Blalock, Professor of Surgery, 
Johns Hopkins Hospital School of Medicine. 





In the list of the King’s Birthday Honours appears 
the name of Dr. Alexander Francis Mahaffy, 51, 


Canadian-born director of the Yellow Fever Research 


Institute in Uganda, who was awarded the rank of Com- 
panion of St. Michael and St. George. 

Mr. Mahaffy was born in Mitchell, Ontario, in 1891; 
he received his B.A. from University College in 1912, 
then went to the Yukon to teach high school in Dawson 
City. He enlisted in 1916 in the 4th Canadian Yukon 
Infantry Corps, later transferred to the 2nd Batt. 
Machine Gun Corps. He saw action at Paschendaele, 
Amiens, Cambrai, Valenciennes and Mons, and was gassed 
at Arras 1918. Returning to Canada after the war he 
entered the medical course, graduating M.D. 1923, when 
he joined the Rockefeller Foundation, staying until 1934. 
He then took the public health course in the University 
of Toronto, graduating with his D.P.H. in 1935. He was 
an intercollegiate champion wrestler while at Varsity. 
The award was made because of his extensive work in 
tropical diseases and particularly as Director of the 
Yellow Fever Research Institute in Uganda. 





Among others elected on April 30th as Fellows of the 
Royal College of Physicians of London were, Dr. Roger 
I. Lee, of Boston, President of the American College of 
Physicians; Dr. Ernest Jones, of London, Eng., formerly 
of the Department of Medicine, University of Toronto; 
Dr. H. H. Hyland of the University of Toronto; Dr. 
J. H. Palmer, of Montreal. J. H. ELLioTr 





Quebec 


Ce que coiite la tuberculose 4 la province: 

‘‘La grande majorité de nos comtés ruraux, soit 62 
sur 73, sont maintenant organisés en unités sanitaires et 
bénéficient des avantages de la clinique ambulante de 
tuberculose qui visite chaque comté au moins une fois 
par mois’’, déclarait dans une conférence sur ‘‘les 
méfaits de la tuberculose dans nos campagnes’’, le 
docteur Lasalle Laberge, chef de la division de la Tuber- 
culose au ministére provincial de la Santé et du Bien- 
Etre Social. 

‘¢ Avec cette organisation provinciale, dit-il, nos cam- 
pagnes sont presque aussi bien favorisées que les villes 
pour le dépistage de la tuberculose. Notre province paie 
encore chaque année & cette maladie un tribut beaucoup 
trop lourd qui sape les forces vives de la nation. 


‘‘En 1939, sur un total de 2,680 décés par tubercu- 
lose, 1,476 personnes, dont 656 du sexe masculin et 820 
du sexe féminin, devenaient les victimes de cette maladie, 
entre les Ages de 20 & 45 ans. Les économistes évaluent 
a dix mille dollars la valeur de rendement d’un jeune 
homme & 20 ans et & six mille dollars celle d’une jeune 
femme. Notre province a donc perdu de ce chef pour 
l’année 1939 seulement, une valeur de rendement égale 
& $11,500,000. Sans faire mention des inquiétudes, des 
complications et des tristesses morales qui accompagnent 
généralement la disparition d’un étre encore dans la 
force de 1’age.’’ 


Le docteur Laberge insiste ensuite sur la difficulté de 
la lutte contre la tuberculose et sur ‘‘l’absolue néces- 
sité’’ de faire disparaitre de notre province le terrible 
fléau. ‘‘Une expérience conduite dans une ville des 
Etats-Unis, en 1917, dit-il, établit les données suivantes: 
pour chaque décés annuel par tuberculose, on a révélé 


l’existance de 18 cas de tuberculose, dont 9 souffront de 


maladie active, done contagieuse dans la plupart des cas, 
et 9 de maladie chronique, c’est-a-dire sans activité et 
ne crachant plus de bacille. Pour chaque cas actif, il y 
a trois contacts. En ajoutant 4 ces 9 cas actifs les cas 
décédés, nous trouvons dix sources de contamination, et 
en multipliant par trois, le nombre des contacts s’éléve 
a 30 pour chaque décés. Maintenant, faisons le calcul 
pour notre province: en multipliant 2,500 décés annuels 
par 18, nous aurions 45,000 tuberculeux dont la moitié, 
soit 22,500 sont des sources de contagion; comme trois 
personnes sont exposées & chacune de ces sources de con- 
tagion, nous avons un total de 67,500 personnes exposées 
& recevoir des doses plus ou moins fortes de bacilles 
tuberculeux, si nous ne prenons pas les dispositions 
voulues pour protéger notre population contre cette con- 
tamination possible. ’’ JEAN SAUCIER 
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ERROUS IRON has been shown in numerous clinical 

reports to be effective in smaller dosage than other 
forms of iron and to have fewer undesirable side-effects. 
Included in the number of hematinics available under the 
Squibb label are three which supply iron in ferrous form. 
To meet the needs of individual patients and preferences of 
physicians one of these products supplies iron alone; 
another iron and Bi; a third, iron, Bi, and liver. 


TABLETS FERROUS SULFATE EXSICCATED SQUIBB 


For use where iron alone is indicated. Supplied in 3-grain 
enteric-coated tablets in bottles of 100 and 1000. Three 
grains exsiccated ferrous sulfate supplies as much iron 


(approx. 60 mg.) as 5 grains of ordinary U. S. P. ferrous 
sulfate. 


CAPSULES FERROUS SULFATE WITH B, SQUIBB 


For prevention and treatment of secondary anemia, 
especially in patients with anorexia due to vitamin Bi 
deficiency. Each capsule contains 3 grains of ferrous sulfate 
exsiccated and 1 mg. of thiamine hydrochloride (333 U.S. P. 


- XI units of vitamin Bi). Supplied in bottles of 100 and 


1000 capsules. 


CAPSULES HEBULON* 


For prophylaxis and treatment of secondary anemia and 
as a nutritive adjunct during pregnancy, convalescence and 
general undernutrition. Each small, easy-to-swallow gelatin 
capsule contains 2 grains exsiccated ferrous sulfate (approx. 
40 mg. of iron), 50 U. S. P. XI units of vitamin Bi; and 
liver extract (derived from 16 Gm. fresh liver) containing 
appreciable amounts of certain vitamin B complex factors 
including riboflavin and filtrate factors. Supplied in bottles 
of 100, 500 and 1000 capsules. 

* “‘Hebulon” is a trade-mark of E. R. Squibb & Sons. 


For literature write 36 Caledonia Road, Toronto, Canada 


ER: SQUIBB & SONS 
OF CANADA, Ltd. 
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General 


The American Congress of Physical Therapy.—Will 
hold its twenty-first annual scientific and clinical session, 
September 9, 10, 11 and 12, 1942, inclusive, at the Hotel 
William Penn, Pittsburgh, Pa. The annual instruction 
course will be held from 8.00 to 10.30 a.m., and from 
1.00 to 2.00 p.m. during the days of September 9th, 10th 
and 11th and will include a round-table discussion group 
from 9.00 to 10.30 a.m., Thursday, September 10th. The 
scientific and clinical sessions will be given on the re- 
maining portions of these days and Saturday morning. 
All of these sessions and the seminar will be open to 
the members of the regular medical profession and their 
qualified aids. For information concerning the seminar 
and program of the convention proper, address the 
American Congress of Physical Therapy, 30 North Michi- 
gan Avenue, Chicago, Illinois. 





On account of the unsettled world conditions, the 
Council of the American Association for the Study of 
Goitre, has deemed it wise to cancel the annual meet- 
ing which was scheduled for June 1, 2 and 3, 1942, in 
Atlanta, Georgia. 

We hope we will be able in the near future to assemble 
again, and to celebrate with a ‘‘Victory’’ meeting. 

T. C. DAVISON, 
Corresponding Secretary. 








Book Rebiews 


Physiology for Pharmaceutical Students H. H. 
Barber, 2nd ed., 526 pp., illust. $4.50. Macmillan, 
Toronto, 1942. 


Wisely, it has been decided in Great Britain that all 
pharmacists should have a knowledge of the actions of 
the drugs he sells, and that this should no longer be a 
mere classification such as was common in the old teach- 
ing in Materia Medica, which in Medicine became 
extinct years ago, but a real knowledge of pharmacology 
based on an adequate knowledge of physiology. Con- 
sequently, there has been a real demand for a work of 
this type and hence a second edition in four years. One 
can say safely that it is a simple, ample, well-written 
book for the readers it is meant to reach. The reviewer 
considers it unfortunate that the pharmacology has been 
divorced from the physiology and that too many old- 
fashioned words are still employed in this section. For 
this class of student, combining the pharmacology of 
the organs with their physiology has the advantage 
pedagogically that it makes the physiology real and 
useful to the student. 


Sternal Puncture. A. Piney. 
Maemillan, Toronto, 1942. 
This monograph summarizes our knowledge of the 

marrow cell-picture in health and disease. In a brief 

introduction, reference is made to the monophyletic and 
polyphyletic theories of blood-cell formation. The 
author suggests the term, ‘‘hematon’’ for the whole of 
the blood and blood-forming system, and divides the 
hematon into the ‘‘leucon’’ and the ‘‘erythron’’. The 
first chapter is devoted to a description of the various 
primitive and differentiated cells which may be seen in 
films from sternal marrow. The author, inclining to the 
monophyletic theory, suggests that the red and white 
corpuscles are derived from the hemocytoblast which is 
a product of the hemohistioblast of Ferrata. However, 
it is indicated that there is no certainty that there is any 
such cell as the hemohistioblast, and that many hemato- 
logists believe that the hemocytoblast is identical with 
the myeloblast, which is a cell giving origin only to the 
granular leucocytes. The seven following chapters deal 
with the changes in the ‘‘myelogram’’ or marrow-cell 
picture in the leukemias, leukamoid conditions, tumours 
of the bone marrow, the anemias, erythremia and allied 
states, infective diseases and some protozoal diseases. 

The technique of sternal puncture is described in the 

appendix. There is one coloured plate showing the 


77 pp., illust. $3.75. 


marrow cells in health and in pernicious anemia. 


The author writes clearly and the book should be of 
interest to internists and laboratory workers. 


Skin Grafting. E. C. Padgett. 149 pp., illust. 

C. C, Thomas, Springfield, 1942. 

Excellent paper is used. The illustrations are quite 
ood. 
This book is the written enthusiasm of an artist for 
his work: the pleasure which comes when a new tool 
aids in the ability to do more exact and more satis- 
factory work. He has used the dermatome distributed 
by the Kansas City Assembly Company for the past 
three years. Sheet skin grafts are classified, in micro- 
scopic examination, for clinical use as (1) Thiersch; 
(2) Superficial Intermediate, one-half to two-thirds of 
the skin in depth; (3) three-quarters thickness, which 
includes 75 to 90 per cent of the skin; and (4) full 
thickness. He reports upon 68 cases of 2 and 137 cases 
of 3 done in the years 1938 to 1940. He has been able 
(a) to select a predeterminable thickness of sheet; (b) 
to cut at a uniform depth; (c) to obtain large size 
sheets from regions not previously available; (d) to 
obtain more exact knowledge of skin thicknesses at 
various ages; (€) to decrease the operating time where 
large areas are to be covered; (f) to decrease the num- 
ber of operations in individual patients; (g) to increase 
the percentage of ‘‘takes’’; (h) the facility in grafting 
body cavities and sulci; (%) to use superficial inter- 
mediate or three-quarters (deep intermediate) sheets 
where previously skin flaps had to be used. The book 
covers the field of skin grafting and should be of help 
to the surgeon who has a desire to improve his technique. 


The Eye Manifestations of Internal Disease. I. S. 
Tassman. 542 pp., illust. $11.00. McAinsh, Toronto, 
1942. 

It is some time since a book dealing with the relation- 
ship of the eye to general disease has appeared on the 
market. Hence, this volume is timely. The subject is 
dealt with in a very lucid, smoothly-running style, that 
makes for easy reading. It covers the subject material 
of the field very completely, though one would wish, 
sometimes for more detail. In many instances, the 
different disease entities are handled in a descriptive 
way, with little or no discussion of the etiology and 
functional pathology. Apparently it was not the inten- 
tion of the author to make the book ‘‘encyclopedic’’. 
It is felt that the value of the work would have been 
enhanced with the inclusion of such material. As a 
rule the book is well illustrated, though some of the 
illustrations are markedly below the general level of 
quality. None the less, it forms an important link be- 
tween general medicine and ophthalmology. As such it 
is of distinct value both to the student of ophthalmology 
and of medicine. ; 


Diseases of the Nose, Throat and Ear. I. S. Hall. 
2nd ed., 446 pp., illust. Macmillan, Toronto, 1941. 


Diseases of the Nose, Throat and Ear does not fulfil 
the author’s aim stated in the preface, that it is ‘‘de- 
signed to meet the needs of the busy practitioner and 
the student’’. It is rather poorly balanced and elemen- 
tary. The nasal anatomy is sketchy and the nasal 
physiology unconvincing and uninteresting. Pages are 
spent describing details of the most elementary examina- 
tions, which are common knowledge and better learned 
by demonstration in the final student years. The 
handling of nasal fractures, an important subject to 
busy practitioner and student, is inaccurate and mislead- 
ing, while the operation of submucous resection of the 
septum, by comparison of little interest to the busy 
practitioner and student, is described in detail. The 
section on the pharynx and nasopharynx is also sketchy 
and inaccurate, but improves in its description of the 
adenoid and its diseases, which is adequate and to the 
point. Passing into the final two sections, the volume 
‘‘warms up’’. The chapter dealing with the larynx and 
endoscopy is better, while the section on the ear is quite 
good. With a considerable revamping of the first half, 
the volume could be recommended to busy practitioners 
and students. 


$4.50. 








